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Planetarium Notes 
ADLER PLANETARIUM 


900 E. Achsah Bond Drive, Chicago 5, Il. 
Wabash 1428 


Scneoute: Mondays through Saturdays, 11 a.m 
and 3 p.m.; Sundays, 2:30 and 3:30 p.m. 
Starr: Director, Wagner Schlesinger. Other 


lecturers: Harry S. Everett, Albert B. Shatzel. 


April: STARS OF SPRING. As we learn to 
find and recognize the constellations, the an- 
cient figures are projected among the stars, 
and the old stories and myths are told. 
May: STEERING BY THE STARS. 


BUHL PLANETARIUM 


Federal and West Ohio Sts., Pittsburgh 12, Pa. 
Fairfax 4300 


Scuepute: Mondays through Saturdays, 3 and 
8:30 p.m.; Sundays and holidays, 3, 4, and 
8:30 p.m. 

Stare: Director, Arthur L. Draper. Other lec- 
turers: Nicholas E. Wagman, J. Frederick 
Kunze, 

April: BY ROCKET TO THE MOON. An 


imaginary but eventful journey in a space ship‘ 


of the future to view the moon's weird scenery, 
with a safe return guaranteed. 


May: FORECASTING THE WEATHER. 
FELS PLANETARIUM 


20th St. at Benjamin Franklin Parkway, 
Philadelphia 3, Pa., Rittenhouse 3050 


Scuepuce: 3 and 8:30 p.m. daily except Mon- 
days; also 2 p.m. on Saturdays, Sundays, and 
holidays. 11 a.m. Saturdays, Children’s Hour 
(adults admitted). 

Starr: Director, Roy K. Marshall. Other lec- 
turers: I. M. Levitt, William L. Fisher, Ar- 
mand N, Spitz, Robert W. Neathery. 


April: END OF THE WORLD. Various ways 
in which it has been said that the world might 
end will be discussed and demonstrated with 
special and spectacular equipment. 


May: END OF THE WORLD. 
GRIFFITH PLANETARIUM 


P. 0. Box 9787, Los Feliz Station, Los Angeles 27, 
Cal., Olympia 1191 


Scnuepute: Wednesday and Thursday at 8:30 
p.m. Friday, Saturday, and Sunday at 3 and 
8:30 p.m. Extra show on Sunday at 4:15 p.m. 
Srarr: Director, Dinsmore Alter. Other lec- 
turers: C. H. Cleminshaw, George W. Bunton. 


April: TRAVEL TO THE PLANETS. The 
conditions to be found on the planets are pre- 
sented. Difficulties of any possible future travel 
beyond the moon are explained. 


May: THE 200-INCH TELESCOPE. 
HAYDEN PLANETARIUM 


Sist St. and Central Park West, New York 24, 
N. Y., Endicott 2-8500 


Scnepute: Mondays through Fridays, 2, 3 
and 8:30 p.m.; Saturdays, 11 a.m., 2, 3, 4, 
and 8:30 p.m.; Sundays and holidays, 2, 3 
5, and 8:30 p.m. 

Srarr: Honorary Curator, Clyde Fisher. Chair- 
man and Curator, Gordon A, Atwater. Other 
lecturers: Robert R. Coles, Catharine E. Barry, 
Shirley 1. Gale, Edward H. Preston. 

April: SPRING SKIES. April skies bring a 
welcome message of spring. The story of these 
vernal constellations is one of delight to all 
who enjoy the out-of-doors. 


May: MEN AND STARS. 
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LETTERS 


Sir: 

A short time ago I thought of building 
a “planetarium.” The luminous stars which 
I had pasted on the ceiling of my bedroom 
were not very impressive, and every 20 
minutes light had to be applied to them. 
This interrupted my lecturing and was 
very inconvenient. The dome of my new 
planetarium is of aluminum, 23 inches in 
diameter, and a hemisphere. The base, 
which can be rotated, is made mostly of 
wood. The base can be raised or lowered 
by means of a knob, to suit the height of 
the ceiling on which the stars are pro- 
jected. 

Most of the bright stars, lst to 4th mag- 
nitude, are projected, some 400 of them for 
the winter sky for about the Ist of Jan- 
uary. In order to show the summer sky, 
another dome will have to be made. There 


is a small projector, of wood and dome- 
shaped, for the Milky Way. I have also 
made a projector for the sun and for twi- 
light, to get the audience used to the dark. 

I have given several lectures with my 
planetarium at home, and have had invi- 
tations to give demonstrations of the plane- 
tarium at other places. I plan to make as- 
tronomy my career, and have a long way 
to go, as I am now 15 years of age. 

EDWARD L. NEW 
3647 Janssen Ave. 
Chicago 13, II. 
Sir: 

On the night of February 17th, my 14th 
birthday, I took it upon myself to find the 
planet Uranus, with a pair of 8 x 35 bin- 
oculars. I soon sighted the planet, just 
in the place where it was indicated in the 
chart from the RASC Observer’s Hand- 
book reproduced in the February issue of 

(Continued on page 150) 
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A Solar Infrared Reflecting Spectrometer 


By Roperr R. MCMaAtrH AND OrRREN C. MOHLER 
McMath-Hulbert Observatory, University of Michigan 


N ORDER fully to utilize the pos- 
sibilities of the new photoconductive 
infrared detectors, such as the Cash- 

man lead-sulfide cell, a reflecting optical 
system must be employed. Experiments 
during 1947 at the McMath-Hulbert 
Observatory have revealed so many new 
and important features of the solar in- 
frared spectrum under high dispersion 
that we have designed and constructed 
a reflecting spectrometer for use with 
the McGregor tower telescope. A 10%- 
inch Cassegrainian telescope (one of the 
original instruments of the observatory ) 
of 45 feet equivalent focal length, and 
a calcium-fluoride prism monochromator 
constitute the image-forming and _ pre- 
dispersing system that precedes the main 
spectrograph. 

The monochromator acts as a very 
low-powered spectrograph; the total 
length of the visible portion of its spec- 
trum is about two millimeters. Its sole 
function is to act as a broad band-pass 
filter to exclude unwanted light from 
the main instrument. This keeps us out 
of difficulty with overlapping spectral 
orders, for the grating returns through 
the exit slit wave length 20,000 ang- 
stroms in the first order; 10,000 in 
the second order; 6667, third order; 
5000, fourth order; 4000, fifth order, 
and so forth. By shifting the short 
spectrum of the monochromator along 
the entrance slit, we can select a band of 
light, say about 2,000 angstroms wide in 
the infrared, to be admitted to the main 
spectrograph, with light of all other 
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The solar infrared spectrum in the re- 
gion of 22,060 angstroms, showing two 
sodium lines. 


wave lengths excluded. This procedure 
eliminates all trouble with overlapping 
spectral orders. 

The light chopper, which is located 
before the entrance slit (see the front 
cover), accomplishes two things. First, 
it produces a pulsating signal from the 
lead-sulfide cell so that we can use alter- 
nating-current amplification, and_ that 
has some, although a debatable, advan- 
tage. Most important, drifts in sensi- 
tivity of the cell, or changes that would 
give rise to direct-current components, 
are eliminated by the small condensers 
in the alternating-current amplifier. 

The Pfund optical system (first sug- 
gested by Pfund in 1927) is most useful 
with high  relative-aperture systems, 
with the combination of pierced flat 
mirrors and paraboloids making it pos- 
sible to place the slit of the spectrograph 
exactly on the axis of each parabolic 
mirror. Although for the focal ratio of 
our spectrograph the off-axis aberrations 
would not have been serious, it was 
mechanically desirable to place the grat- 
ing turntable some distance from the 
entrance and exit slits, and the Pfund 
optics made it possible for us to do this 
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and stay “exactly” on the optical axis. 

Since our interest is primarily in high- 
ly dispersed solar spectra, we have em- 
ployed an aluminized speculum metal 
diffraction grating as the dispersing 
element. ‘The grating now in use has 
been kindly lent by the Mount Wilson 
Observatory; it is ruled with 600 lines 
per millimeter and is very bright in the 
first order infrared at about 20,000 ang- 
stroms wave length. 

The chief problem encountered in the 
design of any spectrometer is the pro- 
vision of an absolutely smooth rotation 
of the grating about an axis parallel to 
its rulings. ‘This problem is comparable 
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This schematic diagram (not to scale) shows the path of sunlight from the coelostat in the 70-foot McGregor tower, through 
the Cassegrainian reflector and the monochromator, the Pfund ovtical system of the reflecting spectrometer (left portion of 
diagram), and through the exit slit to the lead-sulfide cell. 
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Mounted on this pier (from left to right) 
are the end of the grating drive screw; 
the diffraction grating on its rotatable 
table; the collimating mirror (dark); the 
image-forming mirror. The grating drive 
motor is below the bottom of the picture. 


to that of producing an errorless drive 
for a large telescope. Our grating table 
is mounted on a specially selected pre- 
cision-grinder spindle, which acts as the 
axis of rotation for the grating. The 
grating table is rotated by steel belts 
attached under tension to a lapped nut 
that is driven by a precision ground lead 
screw; these were obtained through the 
Ex-Cell-O Corporation, of Detroit. 
‘They have proved entirely satisfactory. 
Especial care was needed to eliminate 
vibration set up by the grating drive 
motor, and to prevent transmission of 
minute stresses to the grating table as it 
rotated. The drive motor is mounted 
on a lead pad on the concrete floor of 
the McGregor spectrograph, while the 
grating table is carried on the isolated 
pier that supports the grating and col- 
limating lens of our Littrow  spectro- 
graph. As further precaution, the drive 
motor is connected to the first reduction 
gears by a soft rubber belt, and the drive 
shafts connecting the several reducing 
units are constrained to transmit only 
rotation, while remaining free to move 
over short distances in a_ longitudinal 
direction. No errors are detectable in 
the drive when the spectrum is examined 
visually with a 20-power microscope. 
On the same pier as the grating drive 
are mounted the 6-inch collimating and 
image-forming parabolic mirrors of 277 


inches focal length each. The same 
entrance slit serves for both the new re- 
flecting spectrometer and the refracting 
Littrow system, and the change may be 
made in a few minutes. 

Visual examination of the higher- 
order spectra shows that the definition 
of the spectrum lines is very good in- 
deed. The spectrum is finally focused 
on a second, exit slit which selects the 
narrow region of the spectrum that falls 
on the lead-sulfide cell to produce the 
photoelectric signal. As the grating is 
rotated at about 1% degrees per hour, 
the spectrum sweeps slowly across the 
second slit, effecting scanning of any 
wave length region. Variations in in- 
tensity are recorded, after appropriate 
amplification of the photoconductive 
signal, on a Leeds and Northrup 
Speedomax recorder. 

Two scanning speeds are provided, 
0.10 and 0.05 millimeter per second. 
At 10,500 angstroms, these linear speeds 
correspond to 0.24 and 0.12 angstrom 
per second, since the linear dispersion at 
this wave length is 2.43 angstroms per 
millimeter. But in the region of 22,000 





driven at 0.644 millimeter per second, 
or 6.44 times the fastest scanning speed, 
hence the resulting dispersions on the 
recording paper are 2.65 millimeters per 
angstrom at 10,500, and 3.43 at 22,000. 
The resolving power is determined en- 
tirely by the width of 0.20 millimeter 
for both entrance and exit slits. At 
22,000 angstroms, lines separated by 0.50 
angstrom are just resolved. 

The accompanying schematic diagram 
shows the mirror arrangement used on 
the exit slit of the main spectrograph 
for determining wave lengths. ‘The 
grating drive is reversible, and to deter- 
mine the wave length of a given infrared 
line the observer scans back and forth 
across the line, eventually stopping the 
grating with the exact center of the 
infrared absorption line on the center of 
the exit slit. This is accomplished by 
watching the deflections on the Speedo- 
max recorder as one scans back and 
forth. When the center of the line has 
been determined, the flat, hinged mirror 
is lowered into the position indicated by 
the dotted lines in the sketch. The ray 
of light that would normally proceed to 
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A feature of the new 
reflecting spectrom- 
eter at McMath-Hul- 
bert Observatory is 
the arrangement for 
comparing the over- 
lapping visual wave 
length with the infra- 
red line for which the 
wave length determi- 
nation is to be made. 
This diagram is 
schematic. 
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angstroms, the dispersion has increased 
to 1.87 angstroms per millimeter, with 
correspondingly slower rate of scan in 
wave length. The recording paper is 
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The third member of the Brackett series in the solar infrared spectrum. 
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the exit slit is then reflected downward 
to form an image on the indicated cross 
wires. The image and wires are viewed 
with the fixed flat mirror and eyepiece 
combination. The monochromator is 
then changed so that light of wave 
length 5000 angstroms or some part of 
the visual spectrum enters the main 
spectrometer. 

The observer then sees the visual 
spectrum on the cross wires and can 
measure the positions of known absorp- 
tion lines with reference to the position 
of the exit slit. We then have a direct 

(Continued on page 158) 











Amateur Astronomers 


THIS MONTH’S MEETINGS 


Cambridge: The meeting of the Ama- 
teur Telescope Makers of Boston will be 
held on Thursday, April 8th, at 8 o'clock, 
at Harvard College Observatory. Dr. 
George Wald, associate professor of biol- 
ogy at Harvard University, will speak on 
“The Eye and the Camera.” 

Chicago: On Tuesday, April 13th, at 
8 o’clock at the Chicago Academy of Sci- 
ences, the Burnham Astronomical Society 
will attend an illustrated talk on “Life on 
Other Worlds.” The lecturer is John 
Sternig, director of science of the Glencoe 
Public Schools and assistant lecturer at 
the Dearborn Observatory. 

Cincinnati: On April 2nd, the Cincinnati 
Astronomical Association will hear Dr. 
Bart J. Bok, Harvard College Observatory, 
lecture on “The Age of the Universe.” 
This will be a joint meeting with the Uni- 
versity of Cincinnati chapter of Sigma Xi, 
in the auditorium of the chemistry building 
at the university at 8 p.m. The public is 
invited. 

Cleveland: Dr. Peter M. Millman, Do- 
minion Observatory, Ottawa, will speak 
on “How and Why Shooting Stars Shine,” 
at the meeting of the Cleveland Astro- 
nomical Society on April 23rd at 8:00 p.m., 
in the Warner and Swasey Observatory. 


Detroit: On April 11th, Sunday, at 3:00 
p.m. in room 211 of Wayne University, 
Professor Everett R. Phelps will be in 
charge of a demonstration of the Spitz 
planetarium which has been purchased by 
the Detroit Astronomical Society. All in- 
terested persons are invited to attend. 


Geneva, Ill.: A lecture on “Time Deter- 
mination,” illustrated by sound movies, 
will be presented by Robert Miller, of the 
Elgin Watch Company Observatory, at 
the April 6th meeting of the Fox Valley 
Astronomical Society, 8:00 p.m., in the 
Geneva City Hall. 

Indianapolis: On April 4th, at 2:15 p.m. 
at Cropsey Hall, the Indiana Astronomical 
Society will hear a lecture by Dr, Frank 
K. Edmondson, Indiana University, on 
“Work for the ‘Big Eye.’ ” 

Kalamazoo: The Kalamazoo Amateur 
Astronomical Association will meet on 
April 17th at 8:00 p.m., at the home of 
Dr. and Mrs. L. N. Upjohn, 1556 Long 
Road, when Dr. Upjohn will speak on 
“Contents of Space.” 

Minneapolis: On April 7th the Minne- 
apolis Astronomy Club will hold its annual 
meeting and election of officers. On April 
2lst the lecture will be “The Life of a 
Star Gazer,” by Rev. Francis Nolan. Both 
meetings are at 7:30 p.m. at the Public 
Library. 

New York: “Sunspots” is the subject of 
the lecture by Neal J. Heines, chairman of 
the AAVSO solar division, at the April 
7th meeting of the Amateur Astronomers 
Association, 8:00 p.m., at the American 
Museum of Natural History. 

Pittsburgh: The meeting of the Amateur 
Astronomers Association of Pittsburgh 
will be held on Thursday, April 8th, in- 
stead of Friday, the 9th, in the Buhl Plane- 
tarium at 8 o'clock. The speaker is Dr. 


Bart J. Bok, Harvard College Observatory, 
concerning “The Age of the Universe.” 

San Diego: On Friday, April 5th, Edwin 
Watkins will speak on “Astronomy and 
Sound,” with motion pictures, before the 
San Diego Astronomical Society, at 7:30 
p.m. in Room 507, Gas and Electric Build- 
ing. 

Washington, D. C.: Dr. John J. Hop- 
field, physicist at the Johns Hopkins Ap- 
plied Physics Laboratory, will speak at 
the monthly meeting of the National Capi- 
tal Astronomers on Saturday, April 3rd, 
at 8 p.m. in the National Museum. His sub- 
ject will be “The Solar Spectrum from 
V-2 Rockets.” 





STAMFORD AMATEUR 
ASTRONOMERS 


Early in February a long and lively or- 
ganizational session was held at the Stam- 
ford Museum in Courtland Park. Robert 
E. Cox, the organizer of the prewar Stam- 
ford astronomy group, who is now asso- 
ciated with Sky and Telescope and Har- 
vard Observatory, was the main speaker 
of the evening. Three members of the 
prewar group were present. In addition 
to Stamford, the nearby communities of 
Greenwich, New Canaan, Noroton, and 
Norwalk were represented at the meeting. 

Officers for 1948 were elected: Edwin 
M. Bailey, chairman; Dr. Alan F. Kirk- 
patrick, vice-chairman; and William L. 
Dutton, secretary. It was decided to call 
the group the Stamford Amateur Astrono- 
mers, and to hold meetings on the fourth 
Friday of each month at the Stamford 
Museum at 8:00 p.m. 

WILLIAM L. DUTTON, secretary 
Box 331, Noroton, Conn. 





PITTSBURGH CONVENTION 


A bulletin issued by the Amateur As- 
tronomers Association of Pittsburgh on 
February 16th gives further plans for 
the regional convention of the Astronom- 
ical League scheduled for that city in May. 
Although the convention is to run from 
May 14th through 16th, it is expected that 
all regional business can be conducted on 
Saturday, May 15th. Business sessions will 
be held in the Buhl Planetarium, Federal 
and West Ohio Sts., Pittsburgh, Pa., which 
many will remember as the site of the 
second national convention of amateur 
astronomers back in 1940, 

The convention will open with a “get- 
acquainted meeting” on Friday, May 14th, 
at 8:15 p.m. at the planetarium. The first 
business session is to be held at 9:30 a.m., 
Saturday, May 15th, for the purpose of 





Indexes and Bound Volumes 


All volumes of Sky and Telescope are 
fully indexed, and the indexes are avail- 
able at 35 cents each postpaid. Send 
35 cents in stamps or coin or include 
with your renewal check or mone 
order. Bound volumes, at $6.50 eac 
postpaid, are also now ready for Vol- 
umes II, IV, V, and VI. 
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establishing the region. The second ses- 
sion will be at 1:00 p.m. for the election 
and installation of regional officers, and 
determining future regional programs and 
policies. The closing session, at 8:00 p.m., 
will be addressed by Dr. N. E. Wagman, 
director of Allegheny Observatory. Fol- 
lowing this, guests will visit the Allegheny 
Observatory, and if weather is clear, use 
the 30-inch Thaw refractor. Sunday will 
be devoted to entertaining delegates, with 
a demonstration in the planetarium and a 
visit to a prominent optical manufacturing 
plant included in the plans. 

As already announced in Sky and Tele- 
scope in February, this region extends 
from Michigan (except the upper penin- 
sula) across to New Jersey (except the 
upper corner near New York City) and 
including Virginia, Kentucky, and Indiana. 
Tentatively known as the Middle Atlantic 
region, the convention may consider East 
Central or Middle Eastern region more 
appropriate. Delegates are asked to give 
this some thought. 

All amateur astronomers are invited to 
attend this convention, although voting on 
league business will be limited to members 
of member organizations. Further informa- 
tion may be had from the undersigned. 

CHARLES H. LEROY 
R. D. 2, Pittsburgh 15, Pa. 





SACRAMENTO COLLEGE 
OBSERVATORY REOPENED 


On the evening of February 11th, the 
Sacramento College Observatory was re- 
opened, after five years of wartime inac- 
tivity. Approximately 100 persons attended 
the opening, which was sponsored locally 
by the Sacramento Valley Astronomical 
Society. The evening’s lecture, one of a 
series endowed by the Morrison Founda- 
tion of the Astronomical Society of the 
Pacific, was on “The Dark Clouds of Inter- 
stellar Space,” given by Dr. Harold F. 
Weaver, Lick Observatory. Observing 
followed the lecture. 

The observatory is equipped with a 
12'%4-inch reflecting telescope, equatorially 
mounted, which was constructed by local 
amateur astronomers in 1938-39 and pre- 
sented to the college. The instrument is 
for the regular use of the college astron- 
omy Classes, as well as for demonstration 
to science classes throughout the city 
school system. Teachers and others de- 
siring to bring science classes to the ob- 
servatory should communicate with Leon 
Salanave, instructor in astronomy, who is 
in charge. 

ELIZABETH CHAMP 
Secretary-treasurer 
Sacramento Valley A. S. 





NEWS FROM IRELAND 


The Irish Astronomical Society now has 
three centers, at Armagh, Belfast, and 
Dublin, and a total membership of over 
300. Headquarters of the society are at 
the Armagh Observatory, and its director, 
Eric M. Lindsay, is president. Professor 
H. A. Bruck, of Dunsink, is vice-president, 
and J. H. McElderry, of Belfast, is secre- 
tary-treasurer. 

Dr. E. Opik, formerly of Estonia, and 
particularly well known for his research 
on meteors, has accepted the post of re- 
search associate at Armagh Observatory. 
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NEWS NOTES 


EARTH’S SHAPE 
ECLIPSES 

The annular eclipse of May 8th-9th 
is getting almost as much attention as 
total eclipses of the sun usually do, It 
is going to help measure the size and 
shape of the earth with great accuracy. 
‘The National Geographic Society, the 
Army's Map Service, Engineers and 
Signal Corps, the Navy, Air Force, 
National Bureau of Standards, Coast 
and Geodetic Survey, and the State De- 
partment are co-operating in sending 
expeditions to seven observing points in 
Burma, Siam, China, Japan, Korea, and 
the Aleutians. 

By timing exactly the instants when 
the moon first contacts the sun, when 
the ring of light around the moon first 
appears and first disappears, and when 
the eclipse is just over, as seen from the 
various stations, the scientists will be 
able to compute how far apart their ob- 
serving positions are with errors not 
exceeding 150 feet. 

Expedition leaders include Edward 
A. Halbach, Milwaukee Astronomical 
Society; Rev. Francis J. Heyden, of 
Georgetown Observatory; Dr. Charles 
H. Smiley, Ladd Observatory; Dr. 
George Van Biesbroeck, of Yerkes Ob- 
servatory, who will be stationed respec- 
tively in Burma, China, Siam, and 
Korea. American observers are sched- 
uled to reach their observation posts 
about April Ist. 

‘Two dates are given for this eclipse 
because its path crosses the international 
date line. 


AND 


VARIOUS. TE L ESC OPES 


Recently there have been announced 
plans for new telescopes at various insti- 
tutions and transfers of older equipment 
to places where it can be more effective. 
Thus Harvard has sent its 11-inch 
Draper telescope to China (Sky and 
Telescope, November, 1947), and the 
University of Cincinnati is lending a 
10-inch Cooke triplet camera to Indiana 
University, so that astronomers at Indi- 
ana may help kcep track of some of the 
minor planets as part of a nationwide 
program of research in which 18 major 
astronomical observatories are co-operat- 
ing. Adjunct to the new telescope at 
Indiana will be a new plate-measuring 
machine; also, the University of Minne- 
sota's astronomy department has lent a 
blink comparator for the purpose of de- 
tecting asteroids on the Cooke plates. 

The University of Michigan is con- 
structing an observatory which will have 
as its principal instrument a 24-inch 
Schmidt telescope. ‘The new observatory 
will be located in Stinchfield Woods, 
near Ann Arbor and near the univer- 
sity’s new FM radio tower on Peach 
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Mountain. President Alexander G. Ruth- 
ven expects construction to be completed 
within the year. The new instrument will 
be important in aiding expansion of the 
teaching facilities of Michigan’s astron- 
omy department, and will also be used 
for research on the structure of galaxies 
and the Milky Way, and possibly on 
solar system bodies. 

One hundred thousand dollars of the 
$260,000 total cost of the new observa- 
tory were granted by the McGregor 
fund of Detroit. A two-story building 
will have a dome for the Schmidt tele- 
scope 28 feet in diameter. Warner and 
Swasey will build the instrument. 

From Ladd Observatory, Brown Uni- 
versity, we hear of the progress of solici- 
tations for funds for a 20-inch reflector 
for the University of Krakow, Poland. 
This will be the largest telescope in that 
country, and it is to be used for photo- 
electric measurements of eclipsing bina- 
ries. ‘The optical parts are being made by 
Stanley Brower of the Laboratory Op- 
tical Company. Dr. Stefan Piotrowski, 
of Krakow Observatory, has recently re- 
turned home after conducting research 
at Harvard College Observatory on an 
Agassiz fellowship provided through the 
Kosciuszko Foundation. 





TEN THOUSAND PLATES BY 
ONE OBSERVER 


On February 12th Sproul Observa- 
tory, Swarthmore College, lost its most 
faithful night observer. Roy W. Dela- 
plaine, by profession a physical education 
leader in Philadelphia, devoted much 
time and effort to the heavens. In 1929 
he took his first parallax plate with the 
24-inch refractor. His last night at the 
telescope was September 17, 1947, and 
in the interval he took nearly 10,000 
such photographs, which is more than one 
third of the total since the telescope was 
put into operation in 1912. Mr. Dela- 
plaine was 62 years old when he died. 





NAVIGATION INNOVATIONS 


Perhaps in the future on overcast 
days the navigator will use a radio sex- 
tant to determine the precise position of 
the sun from the arrival of solar radio 
noise. At present, the Natienal Bureau 
of Standards is planning two radar mir- 
rors 25 feet in diameter for its Radio 
Propagation Laboratory at Sterling, Va. 
The mirrors will automatically follow 
the sun and measure its noise, which at 
ultra-high frequencies appears as a steady 
hiss and undulation. In radio reception, 
other recognized classes of noise originate 
in the earth’s atmosphere as ordinary 
static, and in the Milky Way as cosmic 
noise. 


Meanwhile, Dr. Henry L. 


Yeagley, 





Pennsylvania State College physicist, has 
been investigating how homing pigeons 
find their way home. He discovered that 
some pigeons don’t! Taken west of a 
midway point, the pigeons flew to a place 
in Nebraska instead of back to their 
home. Science Service reports’ that Dr. 
Yeagley noted that the intensity of the 
earth’s magnetism and the rate of rota- 
tion of the earth are the same at the two 
points, and he suggests these may be the 
factors by which birds navigate. He 
urges that biologists and psychologists 
study his results and try to find whether 
or not human nerves react to the mag- 
netic field of the earth when cutting the 
lines of force at modern high airplane 
speeds. 

At the December meeting of the 
American Association for the Advance- 
ment of Science, O. C. Collins, of the 
University of Nebraska, described a new 
method for the determination of position 
from the stars. The new method, using 
standard equipment such as sextant or 
bubble octant, requires only five minutes 
to predict where the craft will be in 10 
minutes, rather than longer time to tell 
where it was 10 minutes previous to the 
observations. ‘he method is based on ob- 
serving two bright stars when they are 
exactly the same height above the hori- 
zon. With data for 65 pairs of stars 
already computed, military and commer- 
cial airline navigators have tested the 
method satisfactorily for about 18 
months, but a complete table would in- 
clude 1,485 pairs which may be formed 
from the standard 55 navigational stars. 
‘The method is expected to be particularly 
good near the poles of the earth, and 
plans are under way for sending a test- 
ing expedition to Greenland. 





NAVY RESEARCH FUNDS 


The Office of Naval Research now has 
available limited funds for the support 
of pure research in astronomy and 
astrophysics. At the request of the 
ONR, a committee from the American 
Astronomical Society has been appointed 
by the National Research Council to 
advise on the disbursement of these 
funds. 

There will be established post-doc- 
toral and pre-doctoral research projects, 
providing salaries for individuals and 
expenses for research equipment, and 
giving preference particularly tp proj- 
ects that involve close collaboration be- 
tween the individual and the institution 
where the major part of the proposed 
research is to be carried out. There will 
also be joint projects involving two 
institutions, preferably a larger and a 
smaller observatory or astronomy de- 
partment. In some cases projects orig- 
inating within an institution will be 
supported, particularly where there are 
no funds available for experimentation 
and development in new fields. 
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SPRING SKIES 





By CATHARINE E. BARRY, Hayden Planetarium 


Some man of yore 
A nomenclature thought of and devised, 
And forms sufficient found 
ae oe 


So thought he good to make the stellar 
groups, 

That each by other lying orderly, 

They might display their forms. 
thus the stars 

At once took names and rise familiar 
now. —ARATUS 


And 


Ee TIMES the weather can deceive 
us in regard to the season of the 

year. It may feel like January in 
June, or June in January. Better then, 
that we be guided by the constellations 
to announce the change in seasons. Leo, 
the Lion, will always herald the spring 
for us. The unique Scorpion, with the 
red supergiant Antares as his heart, scin- 
tillates directly in the south when the 
stars first appear in the evening skies of 
early summer. The Great Square of 
Pegasus gives ample warning of the ar- 
rival of autumn, and Orion, the mighty 
hunter, is monarch of all he surveys in 
the vivid winter sky. 

Of course, on any clear night, if you 
observe from twilight to dawn, you may 
have a review of the preceding season’s 
stars and a preview of next season’s. So 
actually in much less than a year of time 
you can review all of the naked-eye stars 
observable in your latitude. And, al- 
though the winter months give birth to 
the brightest stars, the mildness of spring 
is an inducement to get out star charts, 
and perhaps to use binoculars or tele- 
scopes to scan the heavens to greater ad- 
vantage. 

Among the spring star groups are 
many constellations which are not so 
well known as the brighter, more popular 
ones. We shall here call attention to 
these lesser lights, for they can, with 
practice, be recognized nearly as easily 
as the Big and Little Dipper can, granted 
a clear sky. 

It is well to begin, however, with the 
Big Dipper, which is usually listed as 
a spring star group as it is advantageously 
placed for observation in the evening at 
this time of year. At about 9 o’clock 
local time in the middle of April, Merak 
and Dubhe, the Pointer stars on the 
outer edge of the Dipper bowl, are al- 
most directly above Polaris and, of 
course, pointing to it. The Dipper handle 
curves off to the east, leading to the 
Ist-magnitude orange star, Arcturus. 

Beneath the curve of the Dipper’s 
handle is the constellation Canes Vena- 
tici, the Hunting Dogs. It takes a good 
imagination to visualize the two grey- 
hounds held in leash by Bootes as they 


pursue Ursa Major, the Great Bear, 
around the pole. Alpha in Canes is Cor 
Caroli, which means “heart of Charles,” 
a fine double star for amateur observers. 
It is easily found by imagining a line 
from Dubhe, the northern Pointer, ex- 
tending diagonally across the bowl 
through Phecda and about twice that 
distance beyond. 

Canes is a modern star group estab- 
lished by Hevelius. The more northern 
dog is Asterion, marked by very faint 
stars. Chara, the other dog, contains Cor 
Caroli in its collar, and a 4th-magnitude 
star marked Beta, and also called Chara. 
Cor Caroli crosses the meridian in May 
evenings, and forms with Spica, Arc- 
turus, and Denebola a quadrilateral 
known as the Diamond of Virgo. 

In Canes is located 1151, a magnificent 
spiral galaxy known as the Whirlpool 
nebula. Unfortunately, it cannot be seen 
in any detail without a powerful tele- 


| scope, but it is worthwhile to study 


modern photographs of it. 

A line from the last star in the Dipper 
handle through Cor Caroli and extended 
that distance again ends in a most beau- 
tiful group of stars —a real star cluster 
— which greets the discerning eye as a 
cascade of loveliness against the dark 
vault of the heavens. This is Coma Bere- 
nices, Berenice’s Hair. Eratosthenes was 
the first to mention this faint group and 
he called it “Ariadne’s Hair.” The Egyp- 
tians called it “the many stars.’’ Accord- 
ing to Star Lore of All Ages, by William 
Tyler Olcott, “other titles for it are 
‘Beren‘ce’s Periwig,’ and ‘Rosa,’ and the 
figure has been thought to represent the 
tuft of hair in the Lion’s tail, and the 
sheaf of wheat held by the Virgin.” 

The Coma star cluster is one of the 
nearest galactic clusters, about 263 lighi- 





The globular cluster M3, in Coma Bere- 
nices, in which nearly 200 cluster-type 
Cepheid variables have been studied. 
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PORRIMA 9 AUTUMNAL , EQUINOX 


Some of the constellations which domi- 
nate the skies on spring evenings. 


years away. There are also several fine 
globular clusters in this region, such as 
M3 and M153, and Coma is noted, along 
with Canes Venatici and Virgo, as one 
of the best regions of the sky in which 
to observe exterior galaxies. This is be- 
cause it contains the north galactic pole, 
go degrees from the equator of the Milky 
Way. It is this part of the sky which 
is least obscured by galactic dust, so that 
we may look beyond the confines of the 
Milky Way galaxy to see those galaxies 
which lie beyond. 

This is truly a season of rich reward 
in the sky. At about 9 p.m. in mid-April 
you will find Rigel, intrinsically one of 
the brightest of stars, and located in the 
left foot of Orion, about to set in the 
southwest. Also visible at this time are 
Betelgeuse, Aldebaran, Capella, Sirius, 
Castor, Pollux, Procyon, Regulus, Arc- 
turus, and just about to rise in the east 
are Vega and Spica— all most 
worthy stars. When Coma 
reaches the zenith in mid-northern lati- 
tudes, the Milky Way extends almost 
all the way around the horizon. 

When you follow the bend in the 
handle of the Dipper and extend the line 
on to Arcturus and then about that same 
distance beyond, you come to Spica, the 
brightest star in Virgo. Virgo is one of 
the constellations of the zodiac, located 
between Leo and Libra, with some of 
its stars rather bright, and others faint. 

Spica is a spectroscopic binary noted 


note- 
Berenices 


for its pure whiteness; its period is four 
days. ‘The name means “ear of wheat,” 
referring to that which Virgo is imagined 
holding in her left hand. Spica is of ap- 
parent magnitude 1.2, about 120 light- 
years distant. It would require 440 of 
our suns at that distance to look as 
bright as Spica does to the stargazer on 
earth. In ancient times this star was 
known as “the star of prosperity.” ‘he 
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I gyptians oriented some of their temples 
to Spica. 

lo the west of Virgo along the ecliptic 
are Leo and Cancer, in which now are 
\lars and Saturn, both near Regulus and 
the Sickle. As the time of Mars’ nearest 
approach to the earth passes, the ruddy 
planet fades in brightness rapidly, and 
Mars and Saturn will be equally bright 
by the end of April. But both consider- 
ably outshine Regulus and Gamma 
Leonis, brightest stars in the Sickle. 

‘These stars may be used, however, to 
act as pointers southward to Alphard, 
the most conspicuous star in Hydra, the 
Water Snake. This star has been called 
“the lonely one,’ because of its isolated 





position in a part of the sky where only 
faint stars are seen. ‘The head of the 
snake is to the northwest of Alphard, 
just below Praesepe, a galactic cluster 
which is the most conspicuous feature of 
Cancer, the Crab. Hydra extends east- 
ward for more than 90 degrees, and is 
one of the longest constellations in the 

On the back of Hydra are two other 
figures, Corvus, the Crow, and Crater, 
the Cup. Corvus is often called ‘the 
spanker,”’ after a type of sail which it 
resembles. Its top (northern) stars point 
directly to Spica. Crater is about 15 de- 
grees to the west of Corvus and due 
south of Denebola. Six faint stars make 


A well-known spiral galaxy, Messier 51, the Whirlpool nebula, in Canes Venatici. 

Its apparent magnitude is 11.1. The central portion is NGC 5194, and the con- 

densation below it is NGC 5195. This picture is a three-hour exposure with the 
100-inch telescope at Mount Wilson Observatory. 
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the cup and it is easily seen once you 
pick out the semicircular formation. 

When the central part of the Dipper 
is on the meridian on mid-spring eve- 
nings, one may find spaced to the south 
of it in succession Canes Venatici, Coma, 
the Lion’s tail, the bright western por- 
tion of Virgo, Corvus, and the tail of 
Hydra. Far to the south, invisible to 
northern observers, the Southern Cross 
is also on the meridian at this time, and 
those living in southern Florida and 
Texas may see Crux above the south 
point of the horizon. 

As the stars of spring are many, we 
have only begun to discuss them. With 
a good star chart as your guide and some 
optical aid, if possible, there are won- 
drous surprises in store for you. For 
there is no lamp as cheering as those let 
down by obliging gods at night to il- 
luminate this tired but restless world. 





MOON TELEVISED 


Weekly television broadcasts on sci- 
ence have been originating from the stu- 
dios of WPTZ, Philadelphia, planned 
and presented by Dr. Roy K. Marshall, 
director of the Fels Planetarium of the 
Franklin Institute. ‘The series, entitled 
“The Nature of Things,” is devoted to 
elementary demonstrations and éxperi- 
ments in various fields of science. On 
February 24th, when the elaborate re- 
mote pickup equipment of WPTZ was 
moved to the rooftop observatory of the 
Franklin Institute for a special 30-minute 
telecast on telescopes and telescope mak- 
ing, clouds prevented observing the 
moon. On the 26th, however, the image 
of the 17-day-old moon was put on the 
air, from a remote pickup at the Philco 
transmitter a few miles north of the 
studio. 

At the transmitter Dr. I. M. Levitt 
and Edwin F. Bailey, other members of 
the Fels Planetarium staff, used a 7-inch 
reflector, {/10, to deliver the image to 
the television camera. Thus, thousands 
of televiewers in Philadelphia and New 
York were simultaneously able to ob- 
serve the moon telescopically. Future 
programs of this nature are already be- 
ing planned. The amount of light avail- 
able from the moon is about 20 times the 
minimum required, so that enlarged im- 
ages of portions of its surface can also 
be telecast. 

This is not the first time astronomical 
television has been accomplished. In 1940, 
at the time of the annular eclipse of the 
sun on April 7th, the attendant partial 
eclipse was televised by RCA-NBC stu- 
dios from the RCA building in New 
York. A 4-inch rich-field reflector con- 
structed by a member of the optical divi- 
sion, Amateur Astronomers Association, 
projected an enlarged image to the tele- 
vision camera, with successful reception 
in the New York area. (See The SKY, 
May, 1940, page 15.) 




















AMERICAN ASTRONOMERS REPORT 


Here are highlights of some papers presented at the 78th meeting of the American Astronomical Society 


at McMillin Observatory in December. 


Variables in Globulars 


R. HELEN SAWYER HOGG, 

of David Dunlap Observatory, has 
now added the bright cluster Messier 9 
to her list of globulars in which vari- 
ables have been studied. ‘This cluster 
is in Ophiuchus, a constellation which 
contains 20 globulars. Sagittarius has 
17, and there are 99 known objects of 
this type in the entire sky. 

A blink survey of 30 pairs of plates 
by Dr. Hogg added 13 new variables in 
Mog to one such star previously known. 
Measures on 78 plates from David 
Dunlap and the Steward Observatory 
in Arizona indicate that the new vari- 
ables are all of the RR Lyrae type, with 
periods ranging from one quarter to 
three fifths of a day. No long-period 
Cepheids were found. 

The number of globular clusters ex- 
amined for variables is increasing very 
slowly now, as more difficult objects are 
being studied, but the number of vari- 
ables found is still increasing substanti- 
ally. In 1930, 45 clusters had been 
examined, and 886 variables found; by 
1939, 60 clusters yielded 1,116 vari- 
ables; by 1947, 1,307 variables had been 
discovered in 62 clusters. 


A Peculiar Blue Star 


I N ONE of the densest portions of the 

obscuring dark clouds in Taurus is 
a faintly luminous nebula discovered by 
Barnard in 1907 and called B 10. The 
nebula has a radius of five minutes of 
are and is illuminated by a 15th-magni- 
tude star. Both the nebula and the star 
are very blue. ‘The star is, however, 
intrinsically of the 10th magnitude ab- 
solute if the distance of nebula and star 
is assumed to be about 100 parsecs, 
whereas the nebula shines as it would if 
illuminated by a star about seven mag- 
nitudes brighter. 

Discussing this peculiar case, Dr. 
Otto Struve, of Yerkes and McDonald 
Observatories, who collaborated with 
Dr. P. Swings in the investigation, sug- 
gests that there may exist some as yet 
unknown process whereby strong ultra- 
violet stellar radiation is converted by 
the particles composing a nebula into 
more-or-less continuous radiation of 
longer, visible wave lengths. The blue 
star has a spectrum with very strong 
hydrogen emission lines, a_ strong 
Balmer continuum, and devoid of ab- 
sorption lines. There are also strong 
emission lines of ionized calcium, and 
weaker helium lines. The star is a kind 
of blue “white dwarf” with strong 


emission lines — previously unknown 
among single stars but having some 
resemblance to the underluminous emis- 
sion-line companions of certain double 
star systems. 

Dr. Struve believes this star, associ- 
ated as it is with the Taurus nebulosity, 
may possibly be a star in the process of 
formation. Its luminosity is insufficient 
to drive away small particles by radia- 
tion pressure, and the impact of nebu- 
lous matter may be responsible for the 
origin of its strong emission lines. Al- 
ready several emission-line stars have 
been found by Joy in the Taurus region. 


Stellar Rotations 


Y MEANS of the broadening of the 

magnesium lines in their spectra, 
the rotational velocities of all the class 
B stars within one degree of Alcyone, 
brightest star in the Pleiades open clus- 
ter, have been measured by Drs. Elsa 
van Dien and J. A. Pearce, of the Do- 
minion Astrophysical Observatory. ‘The 
mean rotational velocity for the 15 stars 
involved was found to be 164 kilometers 
per second, 

The 4th-magnitude Maia, of spectral 
class B7, is the only Pleiad of this class 
having a sharp-line spectrum, its equa- 
torial rotation being estimated by Smith 
and Struve as 25 kilometers per second. 
This star was therefore selected as the 
standard for Dr. van Dien’s measure- 
ments, and it was assumed that the pro- 
file of the Mg II line in its spectrum 
at wave length 4481 is merely instru- 
mental contour. A rotational velocity 
of 30 kilometers per second hardly 
changes the instrumental profile, so that 
rotations of less than this amount cannot 
be determined by this method. The half- 
widths of the broadened lines are a good 
measure of the rotational velocities, 
which were deduced from the measured 
mean contours in three to five spectra 
for each star. 

Alcyone itself, estimated to rotate at 
250 kilometers per second, was not 
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Predicted contours in the spectra of 

rapidly rotating stars for the magnesium 

4481 line. Diagram from the Dominion 
Astrophysical Laboratory. 
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Complete abstracts will appear in the Astronomical Journal. 


measured as only high-dispersion plates 
were available. Pleione was rejected, 
as its apparent velocity of 30 kilometers 
per second refers to the shell spectrum 
of this star. Some other stars were re- 
classified, a few from Bg to class 4, 
leaving 15 stars for which results were 
obtained. ‘The measured rotational ve- 
locities are subject to an uncertainty of 
15 per cent. For stars of class 4 the 
line at 4481 cannot be used due to its 
wings and to blends with neighboring 
lines. 

Maximum observed _ velocities 
about 250 kilometers per second for two 
stars, and three stars were found to be 
rotating at about 220 kilometers per 


are 


second. The results were in fair agree- 
ment with velocities previously  esti- 


mated by Smith and Struve. 

In another paper, by Arne Slettebak, 
of Yerkes Observatory, the problem of 
the equatorial instability of the bright- 
line Be stars was discussed. Rotationally 
broadened line contours have been com- 
puted by a graphical method and com- 
pared with the corresponding observed 
contours in Be stars. “The Roche model 
at the instability point where centrifugal 
force and gravitational attraction just 
balance was used, on the assumption that 
the main-sequence Be stars are rotating 
so rapidly that equatorial instability has 
occurred, as suggested by Struve. For 
a B3 main-sequence star this model gives 
an equatorial rotation of 560 kilometers 
per second. For the helium line at 4026 
angstroms, agreement between the pre- 
dicted and observed contour of the star 
Beta Monocerotis A, of class B3nne, 
supports the rotational instability hy- 
pothesis. 


An Electronic Computer 


FE pvac is a large-scale automatically 
sequenced binary Electronic Dis- 
crete VAriable Computer, developed 
under the Office of the Chief of Ord- 
nance, U. S. Army. It was described 
by L. P. Tabor, of the Moore School 
of Electrical Engineering, University of 
Pennsylvania, where three computers 
are being constructed, one of them to be 
retained at the Moore School where it 
will be available for the solution of re- 
search problems in astronomy and other 
sciences. 

The EDVAC will use a four-address 
code and will be capable of executing 
the following orders: 4, add algebra- 
ically; 8S, subtract algebraically; M, 
multiply algebraically and round off to 
43 binary digits; m, multiply algebra- 
ically and retain 86 binary digits; D, 
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divide algebraically and round off to 43 
binary digits; d, divide algebraically and 
store both quotient and remainder in 
memory; C, compare (by subtraction) 
two numbers, and proceed on one of two 
routines, depending upon the sign of the 
result of the comparison; F, extract, a 


comprehensive order permitting shift- 
ing and interchange of digits between 
two numbers or orders; W’, wire order, 
a comprehensive order permitting trans- 
port of input and output wires, and 
reading in or reading out of data; //, 
halt. 

The high-speed memory will be of the 
mercury acoustic type, and will have a 
capacity of 1,024 words. Numerical 
data is fed into the input system as 
decimal numbers, and converted to 
binary numbers by the EDVAC. Simi- 
larly, conversion from binary to binary 
coded decimal numbers is done within the 
EDVAC in the case of output data, and 
decimal numbers are printed by the out- 
put system. 

The average time required for an ad- 
dition or subtraction operation is less 
than one millisecond; that for a multi- 
plication or division operation is less 
than three milliseconds. 


Reversing Layer Temperature 


ABORATORY _ investigations — by 

4 Michelson showed that the half- 
width of sharp spectral lines is due to 
the thermal random motions of the in- 
dividual emitting or absorbing atoms. 
This same principle may be applied to 
the Fraunhofer lines in the sun’s spec- 
trum to determine the kinetic tempera- 
ture of the reversing layer in the sun’s 
atmosphere. Measurements of the 
widths of numerous faint lines at half 
their central intensity for the elements 
vanadium, chromium, iron, and_ nickel, 
in the Utrecht solar atlas, when cor- 
rected for the broadening effects of the 
spectrograph, yield a temperature of 
16,000° centigrade. 

The layers which produce the solar 
absorption lines may actually be at this 
high temperature, or the line width may 
be caused by a temperature broadening 
corresponding to 5,700° plus a widen- 
ing due to turbulence of two kilometers 
per second between convective cells in 
the sun’s atmosphere. “The temperature 
of §,700° is the solar surface tempera- 
ture based on ordinary radiation laws. 
But if the widening is due solely to tur- 
bulence, then the half-widths of lines 
for elements of different atomic weights 
should all be the same. If it is solely a 
temperature broadening, then the light- 
er elements will have wider lines due 
to the greater thermal velocities of the 
lighter atoms. 

A test of the two hypotheses is thus 
possible, and has been carried on by A. 
Keith Pierce and Dr. Leo Goldberg, 
of the University of Michigan Observa- 
tory. Measures of the half-widths of 





lines due to carbon, nitrogen, oxygen, 
sodium, aluminum, and silicon, together 
with the lines in the iron group, show 
an incressing width for the lighter ele- 
ments. We may conclude from these 
results that widening due to turbulence 
is negligible, and the principal cause is 
temperature broadening. 


Beta Cephei Variables 
UDDEN, OUTBURSTS of light 


in two short-period variables have 
been detected photoelectrically by Olin 
J. Eggen, of Washburn Observatory. 
The stars are Beta Cephei itself and 
HD 199140, which have nearly identi- 
cal periods of 0.19 days. ‘These stars 
have long been puzzling because their 
spectral lines exhibit periodic displace- 
ments similar to those in double stars. 
Previous observations of their changes 
in brightness gave poor light curves be- 
cause the total range in light was near 
the limit of accuracy of the observations 
themselves. 

The photomultiplier photometer used 
by Mr. Eggen has given good light 
curves similar to those of cluster-type 
Cepheids. But in both stars he recorded 
an aperiodic outburst of light, amount- 
ing to more than the total amplitude of 
the light variation in the case of HD 
199140 (light range 0.28 magnitude; 
outburst greater than one magnitude). 
This phenomenon lasted only 10 to 20 
seconds and occurred at the same point 
in the light curve of each star. 


Infrared from the Galactic Center 


N 1946, Drs. Joel Stebbins and A. E. 

Whitford, of Washburn Observa- 
tory, showed that a photoelectric cell 
sensitive to the near infrared (10,000 
angstroms, or one micron) could pene- 
trate the dust clouds of the Sagittarius 
region well enough to detect the radia- 
tion from the central regions of the 
Milky Way galaxy and to show the 
rough outline of the galactic “nucleus.” 
Now, the lead-sulfide cell developed by 
R. J. Cashman, of Northwestern Uni- 
versity, has been used at Lick Observa- 
tory at the focus of a 15-inch search- 
light mirror (to provide a fast optical 
system) to detect this same radiation at 
twice the wave length, or two microns. 

The results, reported by Dr. Whit- 
ford, show that the central region of the 
Milky Way is indeed brighter than the 
brightest star clouds visible to the eye. 
Comparison with the previous near- 
infrared observations confirms that the 
radiation is of a deeply reddened quality 
which could only result from passage 
through dense dust clouds. Relatively 
little detail could be made out because 
of the short focal length of the search- 
light mirror; if a sharp central nucleus 
like that of certain other galaxies exists 
in our own, it would have been blended 
into the background and missed. 
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RADAR RADIANTS 
The Handbook of the British Astro- 


nomical Association, in its ‘Meteor 
Diary,” reflects current trends. In addi- 
tion to the usual descriptions of antici- 
pated visual showers, a second table 
is added, “Daylight and Moonlight 
Streams,” for those who are equipped to 
observe meteors by radar. The radiants 
listed are observable at latitude 52° 
north, 

The radar list contains six showers, 
including the Lyrids on April 20th to 
22nd. Notable as occurring from May 
6th to July 30th are the daylight Piscids, 
discovered by Lovell and his co-workers 
with radar. The Handbook notes that 
the Eta Aquarids are being retained in 
the diary as a separate stream, but there 
are grounds for thinking that they are 
merely the beginning of the great day- 
light stream and are not connected with 
Halley’s comet. 





TICKER - TAPE 
SEISMOGRAPH 


At Harvard University a graduate 
student in geology, Roland K. Blumberg, 
has designed a new seismograph which 
records all three components of earth- 
quake vibrations and transmits its record 
to ticker tape in the seismologist’s office. 
Thus the photographic process required 
for most seismograph records has been 
eliminated and the presence of an earth- 
quake can be detected as soon as it occurs. 
‘The new instrument is expected to be of 
great value to meteorologists in detecting 
the motions of storm centers at large dis- 
tances from the observer. 





TAU EXHIBIT 


An exhibit relating to new develop- 
ments in instruments used for astronomi- 
cal research will be held at the meeting 
of the International Astronomical Union, 
Zurich, August 11-18, 1948. Astrono- 
mers everywhere are invited to contribute 
exhibits of instruments, auxiliary appara- 
tus, and diagrams. These should be sent 
not later than May tst to Eidgendssische 
Sternwarte, Instrumental Exhibition, 
Schmelzbergstrasse 25, Zurich, Switzer- 
land. Parcels and cases should be 
marked: “Fiir Ausstellung, anlasslich 
des astronomischen Kongresses.” 





LETTERS 
(Continued from page 142) 


Sky and Telescope. The 6-degree field of 
view appeared like a miniature of the con- 
stellation of Corvus, with Uranus in place 
of Gamma Corvi. The other three stars 
were Zeta Tauri, 114 and 112 Tauri, with 
Uranus fainter than any of them. 

I also had the pleasure of seeing Mer- 
cury during the first week of February, 
although houses partly block my view of 
the western sky. HYRON SPINRAD 

3510 Divisadero St. 
San Francisco 23, Calif. 
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N OCTOBER 9, 1946, in the late 
afternoon, as our planet was edg- 
ing into the stream of small mete- 

oroids which later that evening were to 
stage such a gorgeous meteoric display 
for observers in this hemisphere, a huge 
freight van, laden with a 17,000-pound 
cargo of meteorites, backed up to the 
door of a brown stone building on U. S. 
Highway 66 in Arizona. Three hours 
later the last of the 189 cases, bags and 
boxes was deposited under roof, 4,000 
pounds of heavy irons were dropped to 
the ground from the rear end of the 
truck, and the writer and his small 
group of helpers joined the womenfolk 
who had for some time been exclaiming 
over the thickening celestial display. 
Weary of body, they were thrilled in 
spirit by the shower of meteors associ- 
ated with Comet Giacobini-Zinner, as 
it surpassed anything they had previous- 
ly seen. 

The next eight days were crowded 
with the laborious tasks of unpacking, 
placing, and labeling, but on October 
18th the doors of the new institution 
opened and within an hour the educa- 
tional program of the first meteorite 
museum was under way. Now that we 
are well into our second year, we find 
that in the first 12 months there were 
more than 33,000 paid admissions to the 
American Meteorite Museum. Visitors 
came from every state in the Union and 
from 43 foreign countries. ‘Chere were 
classes from 15 colleges and_ high 
schools. More than 5,000 books and 
pamphlets were distributed. 

In this museum every visitor receives 
personal guidance among the exhibits 
and more or less of group instruction ac- 
cording to individual tastes. Three- to 
five-minute lectures are given through- 
out the day, the total verbal instruction 
amounting to more than 2,000 hours 
for the first year. Besides this, a num- 
ber of extension lectures were given be- 
fore schools and clubs in several Arizona 
towns. 

The regular museum staff consists of 
the writer and his wife, who are as- 
sisted by George D. Thompson, guide- 





The new museum was inaugurated by a great shower of meteors. 


American Meteorite Museum 


Opposite Meteor Crater On Highway 66 


By H. H. NininGcer, Director, American Meteorite Museum 


lecturer, and Mrs. Ruth M. Thompson, 
receptionist. Additional help has been 
employed from time to time. 

The future program is planned to in- 
clude as much research as possible. Dur- 
ing the first year there were three short 
field expeditions and numerous trips to 
and around the famous Barringer mete- 
orite crater. An extensive field survey 
is now being undertaken to ascertain 
insofar as possible the distribution of 
such meteorites as still remain in the 
soil of the region. “To supplement this 
knowledge, we seek information as to 
the amount of meteoritic material from 
this fall that is at present in the various 
collections of the world and in other 
situations. 

In nearly all instances, the material 
from this fall bears the label, “Canyon 
Diablo, Arizona.” We are therefore 
asking those in charge of collections of 





The largest mass ever found in connection 
with the world’s largest meteorite crater. 


A nickel-iron meteorite which was found 
wrapped in “mummy cloth,” buried in an 
ancient ruin, 


The largest known shower of stony me- 
teorites. 


Four stones from the shower which almost 
broke up a burial service near Denver 


in 1924, 


A fragment from a stone which fell August 
2, 1946, in Texas. 


Two thousand stones from a shower which 





The American Meteorite Museum contains: 


fell 55 miles east of the great Arizona 
crater in 1912, 


An implement fashioned from a meteorite 
by a Mexican blacksmith, and a dozen 
hammer stones from central Mexico. 


A meteorite which was doing service as a 
“dead man” under a fence on a Texas 
ranch, 

The only known copper meteorite in the 
world. 


An Indian ax fashioned from a nickel-iron 
meteorite, found in a ruin in New Mexico. 


A meteorite which fell into a house. 








meteorites, and others who have knowl- 
edge of the whereabouts of specimens 
from this location, to report to the 
American Meteorite Museum (P.O. 
Box 1171, Winslow, Ariz.) the location 
of each such collection; the total num- 
ber of Canyon Diablo specimens in the 
collection; the total weight of all such 
specimens, and the individual weights of 
all pieces of five pounds or more. 

In connection with this investigation, 
it will help us to know the whereabouts 
and approximate size of any nickel-iron 
meteorite the source of which is not cer- 
tainly known. We may be able to es- 
tablish its identity. The results of this 
study of Meteor Crater will be pub- 
lished when the work is complete. 

Just as did its predecessor, the Ameri- 
can Meteorite Laboratory (in Denver, 
Colo.), the new museum maintains a 
free testing and identification service on 
suspected meteorite samples, and has re- 
ported on several hundred samples dur- 
ing the year. The cutting and polishing 
laboratory will be set up when electric 
power becomes available in the near 
future. 

Another activity being resumed from 
prewar days is work on fireballs. With 
the constant stream of visitors from both 
east and west along one of the nation’s 
chief thoroughfares, we are uniquely 
situated for gathering prompt reports on 
spectacular meteoric phenomena from 
widely distant points. By posting a 
bulletin conspicuously we may expect re- 
ports within a few hours. This facility 
was accidentally discovered on one oc- 
casion by the casual mention of a large 
fireball which had been seen from the 
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One of the exhibit rooms of the American Meteorite Museum. 


museum the evening betore. It turned 
out that two parties were present who 
had witnessed the fireball from 
two points 300 miles apart, one party 
while traveling east, and the other while 


same 


going west. 

We therefore urge observers or insti- 
tutions where reports of such phenom- 
ena are received to wire us immediately 
the time, location of observer, apparent 
course, and direction of end point, and 
we shall post the bulletin immediately 
and communicate with the informant as 
reports are obtained. 

We invite groups who pass through 
the southwest this summer to plan a 
visit to the museum. A special demon- 
stration can often be arranged for the 
occasion, and with advanced students 
specific problems in meteoritics can be 
discussed in subsequent lectures by ar- 
rangement. Some of the subjects which 
the museum is ready to present and to 
illustrate with exhibits of material are: 


1. Classification. ‘The major portion 
of the 80 varieties of meteorites listed in 
the literature are represented in our col- 
lection. 

2. Surface features and problems of 
air resistance at high velocities are rich- 
ly illustrated. 

3. Structure and composition of both 
stony and metallic specimens, and their 
bearing on the origin of meteorites. 

4. Shapes. Three thousand complete 
specimens may be measured and studied 
by advanced students with proper refer- 
ences. 

5. Disruption of aerolites during 
flight and the problem of the total 
weight of annual meteoritic accretion. 

6. Probable sizes of ordinary “shoot- 
ing stars.” 

7. Distribution of meteorites of a 
shower and its relation to the magnitude 
of the parent mass, the nature and cause 
of the disruptions, the depths of penetra- 





tion for various members, and so forth. 

8. Average probable composition in 
space, in meteoric displays, arriving on 
the soil, compared to the earth’s com- 
position. 

9. Meteoritic oxides and their sig- 
nificance to astronomers and geologists. 
10. Lunar craters and meteorites. 

11. Lunar craters and tektites. 

12. Ballistic implications in the forms 
of certain meteorites. » 

13. Influence of meteorites on the 
lives of primitive peoples. 

14. Meteorite craters. ‘Their present 
known distribution, the probable abun- 
dance of concealed craters, their geo- 
logical significance, their relation to 
regional mineralization. 

In order for visiting groups to receive 
lectures on any of the above subjects, 
arrangements should be made some 
weeks in advance, if possible, and at 
least a tentative date set. (Guided ex- 
cursions to Meteor Crater can also be 
arranged, if desired. 





A “streamlined” nickel-iron meteorite, 
on display in the American Meteorite 
Museum. It shows to an exceptional de- 
gree the erosive effect of friction with 
the atmosphere during its fall to earth. 





TERMINOLOGY TALKS- 


N THE EARTH and in the sky 

we often indicate a general loca- 
tion by stating its approximate position 
in relation to some prominent and well- 
known object. But for greater exactness 
both terrestrially and celestially other 
methods must be used. Most persons 
are quite familiar with the geographical 
co-ordinates, latitude and longitude, a 
system based on angular distance above 
and below a principal plane, the earth’s 
equator, and east and west of a selected 
great circle at right angles to the equa- 
torial plane. There are similar systems 
for locating apparent positions in the 
sky; we shall discuss two of these. 


The Altaximuth System 

The poles of this system, determined 
by observation with a plumb line, are the 
points overhead and beneath, the zenith 





J. Hugh Pruett 





and the nadir. The principal plane 
midway between these poles is the hori- 
zon, and altitude is measured above and 
below it; thus, an altitude of 50° for 
Vega indicates that the star appears at 
this angular height above the true hori- 
zon. But to be definite about Vega’s 
position, we must also give its azimuth, 
that is, its horizontal distance from the 
celestial meridian, the great circle pass- 
ing through the zenith, nadir, and the 
north and south points of the horizon. 

Astronomers generally measure azi- 
muth from the south and count around 
toward the west. A star halfway up 
the sky and due west is at altitude 45° 
and azimuth 90°. If it is due north, its 
azimuth is 180°; if east, 270°. Civil 
engineers and navigators, however, use 
north as their zero of azimuth, and 
count around in the same clockwise di- 
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rection. East has then an azimuth of 
go° as compared with 270° with the 
astronomers. Frequently, too, azimuth 
(bearing to the navigator) may be ex- 
pressed as distance east or west of the 
north point, instead of all the way 
around the horizon in one direction. 

The complete altazimuth system ap- 
plies also beneath the sky line. Altair, 
when 20° below the horizon, has an 
altitude of —20°. 


The Equatorial System 

A given altitude and azimuth are cor- 
rect from only one point on earth, the 
observer’s own position. And since the 
celestial sphere seems constantly to be 
turning westward, each celestial body 
has a particular altitude and azimuth 
for only an instant of time. The sky is 
restless and “always on the go.” So is 
the earth itself, but the meridians of 
longitude and parallels of latitude — 

(Continued on page 158) 






































TWENTY-NINE SATELLITES” 


By CLARENCE A. ATWELL, Amateur Astronomers Association of Pittsburgh 


HO DISCOVERED the moon? 

That is about the same as ask- 

ing, “Who discovered the plan- 
et Earth?” ‘The answers to these ques- 
tions are obvious. No one who ever 
lived on earth could rightly claim such 
a discovery. The earth’s satellite with- 
out doubt is the object most commonly 
gazed at in the entire list of heavenly 
bodies, and until 338 years ago held the 
distinction of being the only known 
satellite. 

When Galileo, in January of 1610, 
turned his telescope to the planet Jupi- 
ter, he saw for the first time its four 
brightest satellites, but he did not know 
whether these points of light were 
satellites or stars that just happened to 
appear close to the planet. Nightly 
recordings of their positions convinced 
him that they belonged to Jupiter and 
were revolving about it, in a plane al- 
most parallel to his line of vision. 

Then it was that an era of discovery 
began which has brought the total num- 
ber of known satellites in the solar sys- 
tem to 29. There must have been thrills 
connected with each new discovery, but 
probably none greater than Galileo's. 
He saw in Jupiter’s system a confirma- 
tion of the Copernican idea of the mech- 
anism of the solar system, and his obser- 
vations aroused the desire of astrono- 
mers to find more heavenly bodies then 
unknown. Discoveries of the other 
satellites came in groups: 1655 to 1684, 
1787 to 1789, 1846 to 1851, and 1877 
to 1948. New planets, new telescopes, 
the advent of photography, and better 





HARVARD COLLEGE OBSERVATORY 


ANNOUNCEMENT CARD 890 


New Satellite to Uranus. — Dr. Gerard 
P. Kuiper reports from the McDonald Ob- 
servatory, “A new satellite, of the 17th 
magnitude, was found to the planet Ura- 
nus on a plate taken February 15 at the 
Cassegrain focus of the 82-inch tele- 
scope; it was confirmed on two plates 
taken on March 1. The distance to the 
planet is about 0.64 of that of Ariel, the 
innermost of the four previously known 
satellites, or about 9”. Its period of revo- 
lution has not yet been determined but 
may be expected to be about 30 hours. The 
object could not be seen visually but is 
readily photographed (exposure times 2 
or 3 minutes).” 

HARLOW SHAPLEY 
1948 March 9 





*ED. NOTE: Mr. Atwell’s title and some of the 
material in this article have been revised in 
press to conform with the recent discovery of 
a fifth satellite of Uranus at the McDonald Ob- 


servatory of the University of Texas. 


This photograph by E. E. Barnard 

shows Venus (above) and Jupiter with 

its four bright moons, in numerical order 

outward from the planet. Yerkes Ob- 
servatory photo. 


observing methods were among the 
causes that suddenly opened up the op- 
portunities to make these groups of 
discoveries. 

It seems natural to start a more de- 
tailed discussion of these satellites with 
our own, the moon. It is such a large 
neighbor that if viewed from Mars. the 
earth and the moon together would 
surely be classed as a double planet, 
something not seen elsewhere in the 
solar system. Many voyagers on the 
earth’s surface have traveled more miles 
than from here to the moon, especially 
aviators in recent years. ‘This nearness 
of the moon makes us conjecture what 
the surfaces of other satellites may be 
like. “The others must have lost prac- 
tically all of their atmospheres, as the 
moon has, because of their small masses 
and low surface gravity. ‘There is 
probably no more weather on most of 
the other satellites than on the moon, 
although the presence of an atmosphere 
on Titan, Saturn’s largest satellite, is 
definitely established, and some of Jupi- 
ter’s bright moons may have observable 
gaseous envelopes. Without “air” how- 
ever, there can be no wind, no rain, no 
atmospheric storms, no life or disturb- 
ance except sudden and extreme changes 
of temperature when the sun rises and 
sets, and occasional falling meteorites. 

Another fairly common characteristic 


is that in many cases a satellite presents * 


the same face to the planet as it revolves 
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about it. Strictly speaking, this is caused 
by the periods of the satellite’s revolu- 
tion and rotation being equal. If the 
moon were viewed from a point in 
space, all of its surface would be seen 
during the time of one revolution 
around the earth. ‘This corresponds to 
one rotation of the moon on its axis, 
but as seen from the earth the moon 
doesn’t appear to rotate at all. Many 
other satellites are known to face their 
primary planets in this manner. 

Our satellite is larger in proportion to 
its primary than any of the others. It is 
approximately one fourth of the diam- 
eter of the earth, while the nearest ap- 
proach to this ratio is for Triton, which 
is roughly 1/15 the diameter of Neptune. 
On the other hand, Jupiter is some 
9,000 times the diameter of its smallest 
satellites. 

Since we 
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Twenty eight of the satellites of the 

solar system and segments of their 

parent planets are shown here to scale; 

one inch equals 14,500 miles. They are 

in the order of their positions from their 

planets but the distances are not to scale. 
Diagram by the author. 
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Jupiter's latest known satellites, photo- 
graphed with the 100-inch telescope by 
Seth B. Nicholson. The lower two pic- 
tures are the discovery plates of XI, on 
July 30, 1938, and show its motion rela- 


tive to the background stars. Mount 
Wilson Observatory photo. 
moon, and Mercury and Venus have 


none, let us proceed outward from the 
sun, planet by planet rather than in the 
order of discovery. Until as recently 
as 1877, authors and poets often wrote 
about “moonless Mars.’ Herschel had 
searched for Martian satellites before 
this date but had been unable to find 
any. His failure was due to the extreme 
proximity of Mars’ two tiny satellites to 
the glare of the planet. In 1877, Asaph 
Hall made use of the new 26-inch re- 
tractor at the U. S. Naval Observatory 
to locate the two satellites which he 
called Phobos and Deimos (Fear and 
Panic) at the suggestion of a friend. 
In Greek mythology, these were the 
names of the children of Mars, the god 
of war, and Venus. 

‘The innermost, Phobos, moves at the 
tearsome rate of one revolution in seven 
hours and 39 minutes, than one 
third the time it takes Mars to rotate 
on its axis. This gives the curious 
result of Phobos rising in the west and 
setting in the east, as seen from the sur- 
tace of Mars. Phobos skims along only 
3,700 miles above the surface of the 


less 
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planet. Deimos is farther away from 
the planet and revolves once every 30 
hours and 18 minutes. Since this is 
comparatively so near the 24-hour 37- 
minute rotational period of the planet, 
Deimos has a very slow apparent mo- 
tion through the Martian sky, remain- 
ing in the sky over two days between 
rising in the east and setting. Phobos 
is estimated to be 10 miles in diameter, 
and Deimos, five. 

After Galileo saw Io, Europa, 
Ganymede, and Callisto, Jupiter’s four 
bright satellites, 282 years passed be- 
fore another of the present total of 11 
was seen. Then at Lick Observatory 
Barnard discovered the fifth, faint and 
nearer Jupiter than the first four. This 
satellite is next to Phobos in shortness 
of its period of revolution, but it is like 
Deimos in being a slow-motion object 
in the sky of Jupiter, as the planet ro- 
tates in about one sixth less time than 
the fifth satellite revolves. 

After Jupiter V, all the remaining 


six satellites were discovered photo- 
graphically in the 20th century. Per- 
rine located VI and VII at Lick in 


1904 and 1905, and Melotte found 
VIII at Greenwich Observatory in 
1908. Nicholson discovered IX on a 
photographic plate taken at Lick in 
1914. These last two have the largest 
orbits of all the satellites, nearly 15 
million miles from Jupiter, and their 
periods are measured in years. ‘They 
have the added distinction of retro- 
grade motion, revolving from east to 
west in their orbits. 

Finally, in 1938, Nicholson 
covered two more Jovian satellites by 
making long photographic exposures 
with the 100-inch telescope at Mount 
Wilson Observatory. XI has an orbit 
similar to VIII and LX, and retrograde 
motion. All except the Galilean satel- 
lites of Jupiter are fainter than the 12th 
magnitude, and not well suited for ob- 
servation in the ordinary amateur’s 
telescope. ‘The four bright ones, how- 
ever, have been and will continue to be 


dis- 





The orbits of Jupiter’s satellites are here 

seen from the north. Note the three 

retrograde motions. Model photo by 
Mount Wilson Observatory. 
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SATELLITES OF THE SOLAR SYSTEM 
Mean Dist. from | Revolution 
Name [Stellar Planet Period |Diameter Dixy 
meg. "ST. | eR. oh ee 
Miles 
~ 

SATELLITE OF THE EARTH 
Moon {—12.6) 530 238,857| 27 07 43) 2160 
SATELLITES OF Mars 
Phobos | 12 8 | 5,800 0 O07 39 10? |Hall, 187 
Deimos 13 21 14,600 1 06 18 5? |Hall, 187 
SATELLITES OF JUPITER 
Vv 13 48° 112 0 ll 87 100? |Barnerd 
lo 5 112 261 1 18 28! 2300 (Galileo, ) 
Europa 6 178 416, 3 13 14) 2000 (Galileo, ; 
Ganymede 5 284 7 03 43) 3200 |Galileo, | 
Callisto 6 499 6 16 32!) 3200 |Galileo, } 
Vi 14 3037 | 7,114 16 100? |Perrine, | 
VII 16 3113 | 7 01 40? |Perrine, | 
x 18 3116 | 7 15? |Nicholsogi 
XI 18 5990 |14 15? | Nicholsogis 
VIII 16 6240 /14, 40? |Melotte, 
IX 17 6360 |14, 20? |Nichclsoky 
SATELLITES OF SATURN 
Mimas 12 27 | 115,000} 0 22 37; 400? |W. Hers 
Enceladus 12 34 148,000} 1 08 53 500? |W. Hers¢ 
Tethys ll 43 183,000} 1 21 18 800? |G. Cassin 
Dione ll 55 234,000} 2 17 41 700? |G. Cassini 
Rhea 10 76 327,000} 4 12 25! 1100? |G. Cassin 
Titan 8 | 177] 759,000] 15 22 41] 2600? |Huygers 
Hyperion | 13 | 214| 920,000| 21 06 38, 300? |G. Bond, 
lapetus 11 515 | 2,210,000} 79 O07 56) 1000? |G. Cassini 
Phoebe 14 | 1870 | 8,034,000/550 200? |W. Pick 
SATELLITES OF URANUS 
Ariel 16 14 119,000} 2 12 29) 600? |Lassell, | 
Umbriel 16 19 166,000} 4 03 28} 400? }Lassell, | 
Titania 14 32 272,000} 8 16 56) 1000? |W. Her 
Oberon 14 42 364,000} 13 11 7 900? |W. Hers 
SATELLITE OF NEPTUNE 
Triton | 13 | 16 220,000; 5 21 03) 3000? Lassell, | 

*As seen from the sun. 





This table is reproduced from the “Ob- 
server’s Handbook” of the Royal Astro- 
nomical Society of Canada. 
the amateur’s delight. Eclipses, oc- 
cultations, transits, and shadows on the 
surface of the planet are quite frequent 
and present a continuous bright pano- 
rama for observation with small tele- 
scopes. 

As a possessor of satellites, Saturn 
is almost equal to Jupiter, having a 
total of nine. Simon Newcomb records 
the story that when Huygens discovered 
the brightest one, Titan, in 1655, he 
said the solar system was then com- 
plete, as there were seven large bodies 
(the sun and the six known planets) 
and seven small bodies (the moon, 
Jupiter’s four moons, Saturn’s ring, and 
Titan). Huygens thought this lucky 
— evidently even though an astronomer 
he was still a believer in some of the 
ancient astrological ideas. But the 
magic number idea was broken shortly 
when Cassini found a second satellite of 
Saturn in 1671, another in 1672, and 
then, in 1684, two more. Herschel 
found the next two, and the Bonds and 
Pickering at Harvard found the eighth 
and ninth, respectively. Phoebe is some 
200 miles in diameter, and has a retro- 
grade motion. Pickering also announced 
a 10th satellite of Saturn in 1905, and 
some books have even listed it under the 
name of Themis, but it has never been 
officially confirmed. 

Saturn’s satellites, like those of Jupi- 
ter, cover a wide range of sizes, periods, 
and orbits, but none is of the extremely 
small size of Jupiter's VII to XI. 
Iapetus, one of the brighter, appears 
five times as bright at its western elon- 
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gation as at eastern. This is explained 
by the fact that its reflecting power on 
one side is much greater than on the 
other. 

The satellites bear names of the 
brothers of the mythological god Sat- 
urn. At least five of Saturn’s satellites 
are interesting objects in moderate-sized 
telescopes, and their positions are pre- 
dicted in the dmerican Ephemeris. 

For Uranus, we find a surprising 
variation not yet noted, for the orbits 





Here the inclination of the orbit of the 
earth’s moon is compared with that of 


satellites. (From “Splendour 
of the Heavens.” ) 


Uranus’ 


of its four named satellites are almost 
at right angles to the plane of the 
ecliptic, 98 degrees. ‘This gives a pe- 
culiar effect as viewed from the earth. 
At two places in the orbit of Uranus 
about the sun, the orbits of these satel- 
lites appear almost circular to us; at 
intermediate positions, they appear al- 
most on edge, and the satellites seem 
to move up and down on a line through 
the planet. At present, the orbital plane 
is nearly flatwise to us, and the next few 
years will be good for observing these 
very distant and faint objects of the 
solar system. The orbits will be edge- 
wise again in 1966. 

In order of distance from Uranus, 
the named moons are Ariel, Umbriel, Ti- 
tania, and Oberon. ‘The outer two 
were found by Herschel in 1787, after 
which he thought he could see four 
others, and for many years six satellites 
were listed for this planet. No one 
proved or disproved their existence until 
Lassell built two large reflecting tele- 
scopes, one two feet, and another four 
feet in diameter, in 1845. He found 
that Herschel was mistaken about the 
four, but that there were two others so 
close to Uranus that they could not have 
been seen by previous instruments. In- 
asmuch as it requires considerable skill 
to get a good photograph of the satellites 
of Uranus even with modern large tele- 
scopes, it is little wonder that Herschel 
was not certain of what he saw visually. 





Soon after the planet Neptune was 
discovered in 1846, astronomers of all 
the great observatories made _observa- 
tions of it. In that same year Lassell 
found that Neptune has one satellite 
with a period of five days, 21 hours, and 
retrograde motion. 

Some have proposed the capture 
theory, whereby it is thought that the 
three retrograde satellites of Jupiter and 
one of Saturn may once have been 
asteroids that strayed too close to one of 
these large planets and were actually 
taken out of their paths around the sun. 
R. A. Lyttleton (The SKY, May, 
1940) has advanced a different theory 
for Triton. He suggests that the planet 
Pluto, comparable in size with Triton, 
once may have been a second Neptunian 
satellite. Gradual changes in the diam- 
eters of their orbits may have caused 
them to come near enough to each other 
to cause extremely disturbing results to 
both. ‘The result he suggests is that 


Pluto was driven away from Neptune 
to begin an independent orbit around 
the sun, and that Triton’s motion about 
Neptune was reversed from its original 
normal direction. 





Triton and Neptune (the planet over- 


exposed). Yerkes Observatory photo. 
Satellites have helped unfold the 
mysteries of the universe. Observing 


the apparent periods of Jupiter’s four 
bright satellites led Roemer in 1675 to 
demonstrate the speed of light traveling 
across the spaces of the solar system. It 
is necessary to measure only the period 
of a satellite and its distance from the 
planet to have the data for calculating 
the mass of the planet and satellite com- 
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A series of increasing exposures of Uranus and the four satellites known to 
belong to it in 1931, when the picture was taken at Lick Observatory. The faint 
satellite images are identified at the right. 
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This imaginative painting by Howard 
Russell Butler shows Mars as it may 
appear from Phobos, its inner moon. 


bined. Satellites also provide a means 
of measuring the oblateness, or equa- 
torial bulge, of a planet. ‘Triton’s orbit 
is inclined 20 degrees to Neptune’s 
equator, and in a 600-year period the 
axis of this orbit describes a_ nearly 
conical motion with respect to Nep- 
tune’s axis. This motion is caused by 
the attraction of the planet’s equatorial 
bulge. 

It is interesting to think of what the 
planets would look like if viewed from 
their satellites. ‘To see the earth from 
the moon would give one an entirels 
new viewpoint and impression of our 
world. An object in the black lunar 
sky, four times the diameter and 16 
times the area the moon presents to us, 
planet Earth would possess a_ color 
scheme of great beauty. The continents 
and islands would look as on a library 
globe but with bright seasonal changes 
of green, brown, and white, seen be- 
tween stretches of constantly changing 
cloud coverings. The polar caps of 
white would vary greatly in size with 
the seasons. At full phase of the earth, 
the blue oceans would often show a 
brilliant spot of light where the sun’s 
image would be reflected as from a con- 
vex mirror. 

If Mars were seen from Phobos, it 
would extend almost half way from the 
horizon to the zenith of the observer. 
Jupiter and Saturn with its rings would 
present astounding sizes in the sky when 
seen from their near satellites, reflecting 
sunlight with great brilliance. From its 
outer three moons, 15 million miles 
away, Jupiter would have an apparent 
diameter three times that of the sun, 
but only three fifths the size of the sun 
or moon as we see them from the earth. 

The study of satellites is by no means 
a cold and lifeless subject. The title of 
this article will no doubt some day be 
out of date as astronomers continue to 
examine photographic plates for addi- 
tional small elements of the solar system. 


155 

















+ 
2SO 


LUMINOUS 


Heve your own Planetarium 
on the ceiling of your den, 
bedroom or rumpus room 
TA® wth ‘a ealiom 
Af 


Cummed and Ready to Put Up 


Yo. Oocly 4H pastpase 








Complete with Chart and Directions 
"STARS 


* 12,200 BLIX STREET 
4 HC yYwe { ALF 











Sky Publications 


Cosmic Rays... .- « « S@e 
Here is the story of the “mysterious and 
unseen but powerful visitors from space,” 
graphically told, with some background in 
atomic physics. By W. F. G. Swann, 
director of the Bartol Research Foundation. 
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The astronomical implicaticns of the gen- 
eral theory uniquely described in the lan- 
guage of the intelligent layman. By Philipp 
Frank, Harvard University. 
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BOOKS AND THE SKY & 


AN OUTLINE OF STELLAR 


ASTRONOMY 
Peter Doig. Hutchinson’s, London, 1947. 
168 pages. 10s 6d. 


WENTY YEARS AGO a concise and 
refreshing little volume from the pen 

of Mr. Doig summarized our knowledge of 
the sidereal universe. Now its successor 
has appeared and reflects in many ways 
the great advances made in stellar astron- 
omy during two decades. Physically the 
book under review requires about the 
same number of pages, tables, and appen- 
dices as its predecessor to accomplish its 
aim. It is somewhat unfortunate that the 
quality of paper available for this edition 
is not better —the photographs have suf- 
fered particularly in reproduction. One 
may overlook these defects, however, in 
the enjoyment of the material presented. 
The book is divided into three parts: 
I. The Individual Star-Observational Data; 
Il. The Nature of a Star; III. The Stellar 
Universe. The first of these deals with the 
luminosities, masses, dimensions, motions, 
and space distribution of the stars. Binary 
stars, variable stars, and novae are also 
treated. A wealth of the most recent data 
is summarized in tabular form and in de- 
scription. Galactic rotation effects on the 
velocities of the stars and interstellar ab- 
sorption effects on their magnitudes are 
discussed. The recent work of the Dutch 
investigators concerning the nature of in- 
terstellar matter is summarized. These 
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William T. Skilling & Robert S. Richardson 


As soon as the revised edition of this text appeared on the 
field, it was greeted with immediate enthusiasm by teachers 
across the country, who recognized it as one of the most 
complete, accurate, and up-to-date books in the field. 


. literally the last word in astronomical textbooks. 
It is more than just a textbook, however — it is also an 
excellent reference work . ‘i 


Frederick C. Leonard, U.C. L. A. 


. . . It possesses a freshness not found in many 
books on this subject. In addition, it is thoroughly 


up-to-date ... 


Harold L. Alden, University of Virginia 


“ ... The clarity of the writing, together with the excellent 
line drawings and well reproduced photographs, make up 
a text which will set a high standard for many years to 


” 


come .. 


Warren K. Green, Amherst College 


Other teachers have praised the material on astrophysics, 
the treatment of instrumental techniques, and the revised 
and enlarged table of chemical elements in the sun. 


1947 


692 Pages 


HENRY HOLT AND COMPANY 


257 Fourth Avenue, New York 10, N. Y. 





$4.75 








156 Sxky AND Tevescorr, 4pril, 1948 





last two items embrace the most outstand- 
ing developments of the last 20 years in 
studies of the galactic system. 

The general excellence of Doig’s sum- 
mary precludes any but minor criticisms 
of this section of the book. One might 
wish that in the references at the end of 
Chapter I, for example, more distinction 
had been made between the types of treat- 
ment given in Eddington’s Internal Con- 
stitution of the Stars and in Goldberg and 
Aller, Atoms, Stars and Nebulae. And in 
Table 4 on page 15, it would-seem appro- 
priate to use star designations such as 
Barnard’s star, Kapteyn’s star, which are 
more commonly encountered than Munich 
15040 and Cordoba V"243. 

Section II deals with stellar atmos- 
pheres, interiors, and evolution. A de- 
scriptive treatment of excitation and ion- 
ization processes is given, which might 
have been enhanced, in the reviewer's 
opinion, by the addition of a simple energy 
level diagram. A statement would be wel- 
come to the effect that the closed shells 
of electrons in the Bohr theory are asso- 
ciated with stability of the atom in its 
reaction to energizing radiation. 

The Bethe-von Weizsaecker theory of 
energy generation in stellar interiors is 
given on page 81 but makes no reference 
to these ingenious originators. Here, also, 
a diagram showing the carbon cycle and 
the parts played by carbon, nitrogen, and 
oxygen would have enhanced the discus- 
sion. 

Ideas concerning stellar evolution, past 
and present, conclude this part of the book. 
The reader is left, quite correctly, with the 
impression that evolutionary theories of 
stellar formation are still in a state of flux. 
The pulsation theory to account for Ceph- 
eid variation is admirably described. 

In the final section of the book, the 
structural details of the Milky Way sys- 
tem are presented. The parts played by 
galactic and globular clusters, obscuring 
clouds of interstellar matter, and galactic 
nebulae, in the general evolution of ideas 
concerning our galaxy are clearly por- 
trayed. Star counts and added distribu- 
tions of spectral types will undoubtedly 
contribute greatly to the picture in the 
future. We note that the unique observa- 
tional advantages provided by the Schmidt- 
type telescope in studies of galactic struc- 
ture are not mentioned. 

A chapter on external galaxies concludes 
the descriptive part of the book. In this 
the author gives a very clear description 
of present knowledge concerning the ex- 
ternal galaxies, together with more de- 
tailed information about a few outstanding 
members of the local system of galaxies, 
such as the Andromeda nebula, the Mag- 
ellanic Clouds, and others. Baade’s work 
on the types of stellar population predom- 
inating in the central regions and in the 
spiral arms of the galaxies is mentioned. 
The results of the extensive surveys on the 
distribution of the galaxies by Hubble and 
by Shapley emphasize the large-scale 
homogeneity pointed out by the former 
and the small-scale clustering tendencies 
found by the latter. One may note a 
minor error on page 127 in ascribing the 
northern Harvard survey to an 18-inch 


























telescope rather than to the 16-inch Met- 
calf. In concluding this chapter, the au- 
thor discusses evidence for the long and 
short time-scales in estimates of the age 
of the universe. 

Twelve appendices, which give added 
and more detailed numerical data relative 
to such things as the period-luminosity re- 
lation, the interrelationships of bolometric, 
absolute, photovisual magnitudes, spectral 
type characteristics, and so on, conclude 
the book. 

One may summarize impressions of this 
book by the simple ejaculation, “Excellent 
reading, an amazing fountain of informa- 
tion!” 

S. W. McCUSKEY 
Case Institute of Technology 
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Schuman, Inc., 


$3.00. 


Angus Armitage. Henry 
New York, 1947. 210 pages. 


T IS COMMON PRACTICE for those 

interested in astronomy to tell one an- 
other that much gratification of the spirit 
rewards those who taste the heritage of 
the science history and _ tradition. 
Then they usually recommend to each 
other some out-of-print volume noted for 
its small type, and the matter is dropped. 

Here, however, in handsome format, is 
the most readable book in the history of 
astronomy to appear in some years. Dr. 
Armitage, of London, has produced a 
modest treatise on the advent and accept- 
ance of the heliocentric system coupled 
with an authoritative short life of Coper- 
nicus which carries the reader through 
a considerable sweep of astronomical back- 
ground. 

It is, of course, a guided tour at a giddy 
pace, for only the central figure can re- 
ceive full treatment, but the first part, 
“Astronomy before Copernicus,” sets the 
stage in 16,000 neatly chosen words. The 
last part, “The Triumph of the Copernican 
Theory,” brings the story down to Bessel’s 
trigonometric parallax of 61 Cygni in 1838. 
From there on the textbooks and popular 
works quite properly take over. 

The happy result is that the reader gets 
his history in the modern painless manner 
and he gets the truth, as we know it, from 
an established authority. This is the second 
work on the great Pole by Angus Armi- 
tage, whose Copernicus, the Founder of 
Modern Astronomy (London, 1938) was 
written more for the student, with particu- 
lar emphasis on the actual content of de 
Revolutionibus. Americans will note that 
our top scholar in the field, Edward Rosen, 
“made valuable criticisms and suggestions” 
while the present volume was in typescript. 

Sun, Stand Thou Still is written to ac- 
commodate those innocent of astronomical 
terminology. The author takes a dozen 
words to avoid calling Copernicus’ first ob- 
servation an occultation. This gentle 
handling of outsiders should not, however, 
mislead the initiated. What he says ought 
to be part of their background and even 
where material proves familiar, the felici- 
tous presentation drives it home. More- 
over, for those who would go deeper, there 
is a three-page bibliography with helpful 
comments. 

The picture of Copernicus is well bal- 
anced. He is represented as a man of po- 
litical importance in turbulent times, an 











administrator, economist, and physician, 
an astronomer only in his spare time. He 
is drawn as a powerful and lonely char- 
acter, tolerant and loyal in the midst of 
religious strife. Correct emphasis is laid 
on the “choice” and logical argument for, 
rather than the “discovery” of, the helio- 
centric theory. 

In Sun, Stand Thou Still the amateur 
will find a stimulating supplement to his 
astronomical reading—a book full of sound 
scientific record painted in the strong 
colors of Reformation days. The student 
will find it rewarding, a likely favorite 
for outside reading in first-year astronomy 
courses. 

This book is not just ‘a welcome addi- 
tion” or “deserving of a place on your 
bookshelves.” Within its appointed limits, 
it is a triumph. 

JOHN W. STREETER 


Harvard College Observatory 





THE LIFE AND TIMES 
OF TYCHO BRAHE 


John Allyne Gade. 


Princeton University 


Press for the American-Scandinavian 
Foundation, Princeton, N. J., 1947. 209 
pages. $3.50. 


HE PREFACE of this little book be- 

gins: “The year 1946 marked the four- 
hundredth anniversary of the birth of one 
of Scandinavia’s greatest scientists, Tycho 
Brahe. These pages are thus intended as 
a quadricentennial tribute to the man, to- 
gether with a description of the times in 
which he lived.” 

The author could have said that Tycho 
was also one of the world’s greatest as- 
tronomers. His life was certainly one of 
the most interesting. Mr. Gade’s book not 
only gives the reader an intimate knowl- 
edge of the life and work of Tycho, but 
adds information concerning the difficult 
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by FRANCIS W. SEARS 


Professor of Physics, Massachusetts Institute of Technology 


and MARK W. ZEMANSKY 


Associate Professor of Physics, College of the City of New York 


political days.in which the great astrono- 
mer lived. 

Free use is made of the standard work 
in English entitled Tycho Brahe by J. L. 
E. Dreyer, published in 1890, for which 
acknowledgment is given. Dreyer was 
also the editor of a 15-volume set of the 
works of Tycho, published 1913-1929, 
mostly in Latin and Danish. Dreyer’s book 
about the life of Tycho contains more de- 
tailed information about Tycho’s estate on 
the island of Hveen and of his residence 
and observatories than does this book of 
Mr. Gade’s. Dreyer also places greater 
emphasis on Tycho’s astronomical work. 

However, The Life and Times of Tycho 
Brahe is more readable and should be en- 
joyed by the average reader whether or not 
he is familiar with the history of astron- 
omy. Several of Tycho’s instruments are 
mentioned, and there are illustrations of 
the great quadrant, the five-foot globe, 
the mural quadrant at Uraniborg and the 
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This guide to observation and laboratory 
interpretation in elementary astronomy 
contains exercises, star charts, large 
ecliptic charts, standard meteor observ- 
ing charts, and graph paper, all bound 
294 pages, 844” x 11”, $3.00. 


For further information write to 
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unable to adopt the three-volume series of Sears’ PRINCIPLES 
OF PHYSICS because of its use of calculus throughout, 
welcome this adaptation and revision by Professor Mark W. 
Zemansky of the College of the City of New York. 
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Those parts of the original text that came within the scope of 
intermediate physics and which were therefore treated with the 
aid of calculus, have been either removed or rewritten in simpler 
form. COLLEGE PHYSICS consists exclusively of material 
suitable for first-year college students whose mathematical 
preparation goes no further than algebra and the elements of 
trigonometry. The total number of topics has also been reduced 
so that a complete course in general physics may be covered in 
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armilla from Stjerneborg. But these in- 
struments are not described in detail in 
the text. 

The author traces briefly the early years 
in the life of Tycho: his birth to noble 
parents, his education by an uncle, and his 
years at the University of Copenhagen, 
where at the age of 13 he decided against 
a life in the service of the government as 
expected by his parents. The greater 
part of the book describes Tycho's educa- 
tion in astronomy, his travels in Europe 
and the establishment of the estate on 
Hveen, and emphasizes his disagreeable 
nature, his quarrels with the young king 
of Denmark over finances, and finally his 
decision to move from Denmark to Ger- 
many, 

The last years spent in exile are inter- 
estingly described. Letters are quoted from 
Tycho to the king of Denmark in which 
the astronomer suggested that he would 
be willing to return; and the king’s reply 
that the fault was entirely Tycho’s, citing 
the disrespect of the subject for the king 
and his lack of regard for orders. The re- 
sult was that Tycho never returned to 
Denmark, but did find a friend and bene- 
factor in Rudolph II of Germany. 

The last chapter, “Tycho’s Last Days,’ 
describes the death and burial of the great 
man. It includes a footnote concerning 
the exhuming of the bodies of Tycho and 
his wife Kirstine in 1901, 300 years after 
they were buried. But more important as- 
tronomically there is an account of the 
relations between Tycho and Kepler, con- 
trasting the two men and pointing out how 
the work of each enhanced the work of 
the other. 

The text ends with the following para- 


NEW BOOKS RECEIVED 
Puorocrarnic GIANTS OF PALOmAR, James S. 


Fassero, 1947, Westernlore Press, Los Angeles. 
60 pages, $1.59. 


The chief contents of this spiral-bound book- 
let are 20 of the famous Russell W. Porter 
drawings of the 200-inch telescope and the 
Palomar Schmidt camera, with captions by a 
staff member of the Caltech astrophysics labo- 
ratory. Excellently reproduced in large size, 
the drawings provide a graphic tour through 
Palomar’s great giants. 


Aromics ror THE Mitiions, Eidinoff and Ruch- 
lis, 1947, Whittlesey. 281 pages. $3.50. 


A non-technical book designed to cover the 
basic principles and development of our knowl- 
edge of atomic energy, so that the layman may 
“properly understand this atomic age in which 
we live,” 


Couiece Puysics, Sears and Zemansky, 1948, 
Addison-Wesley. 848 pages. $6.00. 


This physics textbook, of 49 chapters cover- 
ing mechanics, heat, sound, electricity and 
magnetism, optics, and atomic physics, is based 
on Sears’ three-volume Principles of Physics. 
It has been rewritten and simplified so that 
algebra and elementary trigonometry are the 
only mathematical background necessary. An- 
swers to some of the problems are given. 


Causes or Catrastropue, L. Don Leet, 1948, 
Whittlesey, 232 pages. $3.00. 


One of the science-for-the-layman series 
chosen for honorable mention in the Whittlesey 
House-Science Illustrated fellowship contest, 
this hook discusses earthquakes, volcanoes, 
tidal waves, and hurricanes, describing them, 
and explaining something of the underlying 
causes of such phenomena. 


graph: “In his Astronomiae instauratae 
mechanica Tycho wrote that he considered 
his Hveen accomplishments to be ‘the im- 
proved elements of the solar orbit, the dis- 
covery of a new inequality in the moon’s 
motion, the variability of the inclination of 
the lunar orbit and the motion of the nodes, 
the observation of accurate positions of a 
thousand fixed stars, the explosion of the 
time-honored error about the irregularity 
in the precession of the equinoxes, the ac- 
cumulation of a vast mass of carefully 
planned observations of the planets, in 
order to have new tables of their motions 
constructed, and the observations of 
comets, proving them to be much farther 
from the earth than the moon.’ This was 
indeed a record of gigantic achievement, 
which, if only Denmark had recognized 
its value and size, would have made her 
forgive Tycho’s shortcomings and consider 
only the extraordinary fruits of his genius 
and tireless energy.” 

There is a short appendix giving a 
“Brief Account of Tycho’s Offspring” and 
a bibliography of publications in English, 
Latin, Danish, and other European lan- 
guages, about Tycho and some of his con- 
temporaries. 

The book seems accurate and is well 
written. A few hours spent with it gives 
an intimate glimpse of this romantic pe- 
riod of 300 years ago, and a vivid picture 
of a great astronomer. 

C. M. HUFFER 
Washburn Observatory 





TERMINOLOGY TALKS 
(Continued from page 152) 


drawn on its surface in imagination — 
go with it. Nashville is unable to es- 
cape from latitude 36° north, longitude 
87° west, but as seen from Nashville 
every star is changing its altitude and 
azimuth constantly. Therefore, we need 
a system of celestial co-ordinates in 
which a star’s position is relatively fixed, 
just as cities on the earth are in fixed 
latitudes and longitudes. 

We have such a system in the sky in 
equatorial co-ordinates. In this plan 
the celestial poles and equator on the 
sphere of the heavens correspond to 
those of like name on the earth (see the 
January and February Talks).  Lati- 
tude and longitude on the earth are 
matched by declination and right ascen- 
sion in the sky. The celestial equator 
serves as the primary plane, and distance 
north and south of it is the declination 
(abbreviated Dec.). We may then state 
that the declination of Capella is 46° 
north or +46°, and that of Sirius is 
17° south, or 17°. This indicates that 
these positions “decline” or “deviate” 
from the equator by these amounts. 

The other great circle is the equinoc- 
tial colure, which term is not bad at all 
after a little explanation. We recall 
that the apparent annual path of the 
sun among the stars, the ecliptic, is in- 
clined by 23%° to the equator and cuts 
across it at two places 180° apart. These 
crossings are the vernal and autumnal 
equinoxes (some prefer to call them the 
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March and_ September  equinoxes). 
Now, if we draw a circle all around the 
celestial sphere so that it goes through 
both poles and both equinoxes, we have 
the equinoctial colure. The half of this 
great circle on the side of the vernal 
equinox corresponds to the meridian cf 
Greenwich on the earth. 

Although terrestrial longitude _ is 
measured both east and west of the 
Greenwich meridian, and labeled east or 
west, in the celestial equatorial system 
the angular measurement is eastward 
only from the colure. The angular dis- 
tance of a star east of the vernal-equi- 
nox side of the colure is its right ascen- 
sion (abbreviated R. A.). It may be 
designated either in degrees or hours. 
Completely around the sky parallel to 
the equator is either 360° or 24 hours 
of R. A. Regulus is about 150° east of 
the equinoctial colure, so, if stated in 
hours, it is at about 10" R. A. This, 
together with its declination of about 
12° north, locates that star (approxi- 
mately) on the celestial sphere. 

It may be puzzling why such a term 
as right ascension ever came into use. 
Ascension means rising, or going up. 
In earlier times, oblique ascension, and 
both right and oblique descension, were 
also used, but only one of all these has 
survived. Considering the right sphere 


seen from the earth’s equator (last 
month’s Talk), where all heavenly 
bodies on rising ascend the eastern 


heavens at right angles to the horizon, 
the right ascension of any star is given 
by the altitude of the vernal equinox 
(on the right sphere) from the true 
eastern horizon at the time the star is 
just rising on this horizon. When 
Hamal, brightest star in Aries, is rising 
at Cayambe (latitude 0° near Quito, 
Ecuador), the vernal equinox is about 
30° above the horizon and has been up 
two sidereal hours. So we state that the 
right ascension of Hamal is 30°, or 2°. 





A SOLAR INFRARED 
REFLECTING SPECTROMETER 
(Continued from page 144) 


measure of the overlapping visual order 
at the sought-for infrared wave length. 
Multiplying by the order number of the 
visual spectrum yields the infrared wave 
length directly. 

There are almost no laboratory stand- 
ards for aiding the identification of 
atomic lines longer than 20,000 ang- 
stroms, but we have observed the third 
member of the Brackett series of hy- 
drogen at 21,655.2, and the two sodium 
lines at 22,052.7 (predicted) and 22,- 
079.4 (predicted). This pair of lines 
has been observed in emission in the 
laboratory. Measurements of wave 
lengths and _ identifications of solar 
atomic lines are being made, and we 
hope to complete a list of solar lines 
extending to 25,000 angstroms. 
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with Bendix=Friez 
Windial* 




















Handsome edge-lighted dials register speeds 
from a zephyr to a hurricane. 


Remote Control Transmitter easily mounted on 
roof of home or club. 


Distinctive, durable, scientifically accurate. Available in silver-grey or antique gold. 


Wind speed and wind direction—instantly apparent and precisely accurate—now available 
with Windial, developed by Bendix-Friez and priced within the means of the individual 


or private club. 


Windial is easily installed, uses regular house current and is completely automatic in operation. 


*REG.U.S. PAT. OFF 


WRITE NOW FOR FULL DETAILS 


SCIENCE ASSOCIATES 


401 North Broad Street e¢ Philadelphia 8, Pa. 
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WAR SURPLUS OPTICAL BARGAINS 
ASSEMBLE YOUR OWN BINOCULARS! 


COMPLETE OPTICS! 





ARMY'S 6 X 


No Carrying 


COMPLETE OPTICS & METAL PARTS—Model 
M-13Al, 6 x 30 Binoculars (Waterproof model). 
Everything you need ready for assembly. When 
finished will look like a regular factory job cost- 
ing $102 to $120. The Optics are new, in perfect 
yw near perfect condition. Have new low reflection 


Case 


coating. Metal Parts are new and perfect, all 
completely finished. No machining required. Bod- 
ies factory hinged and covered. Complete assem- 


bly instructions included 


Stock #830-Y . $40.00 Postpaid 


plus $8.00 tax Total, $48.00 
METAL PARTS ONLY—Model M-13Al1, 6 x 30 
Binoculars. No Optics. Same Metal Parts as 
described for Stock 2830-Y. 


Stock #£832-Y, 6x30 Metal Parts, $25.00 Postpaid 


COMPLETE METAL PARTS! 


with any 


SAVE MORE THAN % REGULAR COST! 
Government's 7 X 50 Binoculars 


Here’s an unusual opportunity to secure a fine set 
of Binoculars at a substantial saving of money. 
Offered here are complete sets of Optics and Metal 
Parts for the 7 x 50 Binoculars. These components 
are new and all ready for assembly. We supply 
full instructions. Limit — 1 set of Metal Parts and 
1 set of Optics to a customer. 


METAL PARTS—Set includes all Metal Parts — 

completely finished — for assembly of 7 x 50 Bin- 

oculars. No machining required. Bodies have been 

factory hinged and covered. A sturdy Binocular 

ereving Case is optional with each set of Metal 
arts. 


DE SEIME. <cedpcadaevds $39.40 Postpaid, plus 
ee ee COD io wosknic coubeiaeeddee Total $44.20 
OPTICS—Set includes all Lenses and Prisms you 


need for assembling 7 x 50 Binoculars. These Op- 
tics are in excellent condition — perfect or near 


perfect — and have new low reflection coating. 
Stock 75102-Y, 7x50 Optics, $25.00 Postpaid 
NOTICE! If you buy both the Binocular Optics 


and the Binocular Metal Parts, your purchase be- 
comes subject to 20% Federal Excise Tax. Be sure 
to add amount covering tax to your remittance or 
your order cannot be filled. 


30 BINOCULARS 


Sets shown below. 


OPTICS FOR 6x30 BINOCULARS (No Metal 
Parts.) Perfect, and low reflection coated. 


ff 8) rp rye $15.00 Postpaid 
SAME OPTICS AS ABOVE—Coated—but slight 


seconds, 

Stock #5124-Y $12.75 Postpaid 
if you buy both the Binocular Optics and the 
Binocular Metal Parts, your purchase becomes 
subject to 20% Federal Excise Tax. Be sure to 
add amount covering tax to your remittance or 
your order cannot be filled. 


Optics and Metal Parts are Available for Monoc- 
ulars (% a Binocular). For Complete Details, 
Write for Bulletin #14-Y. 








SIMPLE LENS KIT—Some Govt. surplus, some 6 POWER GALILEAN TELESCOPE—(Commer- 
commercial surplus, some chipped rejects, some cial Surplus) 28 mm, dia. Achromatic Objective 
perfect, few coated in any event an excellent Lens. Sturdily constructed of Aluminum. 7” long, 
bargain. Containing Plano Convex, Double Convex, extends to 9”. Complete with carrying case 
Coneave, Miniscus Lenses. Dia. range 5 mm to + : 
etee eeed Gee Beane Stock #941-Y cee sbaeweeedeu $3.00 Postpaid 
Stock 5-¥ 45 lenses . $5.00 Postpaid 


++ 


5 
Stock #10-Y . 80 lenses .. 


Stock #1-Y — “Our Advertising Special’ 


. $10.00 Postpaid 


— 15 


MOUNTED PROJECTING LENS SYSTEM 


lenses for $1.60 Postpaid, plus 10-page idea booklet. 
For copying, ULTRA CLOSE-UP SHOTS macro- 
photography, experimental optics, magnifying and 
for making a two power f/16 Telephoto Lens, 
“Dummy Camera,” Kodachrome Viewer, DE- 
TACHABLE REFLEX VIEW-FINDER for 35- 
mm. cameras, stereoscopic viewers, ground glass 
and enlarging focusing aids, TELESCOPES, low 
power Microscopes and for many other uses. 
NEW 50-PAGE IDEA BOOK “FUN WITH 
CHIPPED EDGE LENSES” 

Contains wide variety of projects and fully covers 
the fascinating uses of all Lenses in sets listed 
above . . . only $1.00 Postpaid. 

LENS CLEANING TISSUE 
11” x 74”. Made to Govt. 
snd lint. High wet strength 
Steck #721-Y 500 sheets 


$200.00 DRIFT METER for $5.60 


Ist quality, sheet size 
Free of abrasives 


specs, 


$1.00 Postpaid 


These were used for the 
determination of drift and 
true air speed, You can adapt 
to other uses or take apart 
to get 2 mounted Achromatic 
Lenses—Mirrors—Field Lens 

Pantograph Engraved 
Seales—Sponge Rubber Discs 

metal parts and other com- 
ponents, Instrument weighs 
4 Ibe. 


Stock #942-Y 


HASTINGS TRIPLET 10 Power Magnifier 
(Cemented but not Mounted.) Dia. 15 mms, Focal 
length 1”. Govt. used these for magnifying image 
on tube screen of Snooperscope. Worth $12.00. 
Steck #6203-Y ....... $3.00 Postpaid 


SATISFACTION GUARANTEED 





$5.60 Postpaid 


EDMUND SALVAGE COMPANY 
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oe F.L. 91.44 mm. 
mm. Projectors). 
Outside dia. of mount at one end 
60 mm, Length of mount 64 mm. 
Stock #4033-Y .. $3.00 Postpaid 
THREADED OUTSIDE MOUNT 
FOR FOCUSING ABOVE SYS- 
TEM (Not Illustrated) — 

Stock #715-Y $1.00 Postpaid 


(just right for 35 
Speed of F.1.9. 





CONDENSING LENS SET—Consists of 2 Condens- 
ing Lenses with diameter of 2”. Used for making 
35-mm, projectors or many other purposes. 

Stock 2#4034-Y 75c Postpaid 


AIR FORCES GUNSIGHT 


With Polarizing Variable Density Attachment 
Can be used as Slide Viewer, or take it apart and 
you can get Polarizing Variable Density Attach- 
ment, Mangin Concave Mirror, Reflector Plate, 
Metal Reticle, Window, Lamp Housing, Ring and 
Bead Sight. The Polarizing attachment alone is 
worth many times the price of entire unit. Consists 
of 2 Polarizing Filters mounted with small handle 
which rotates one around the other. May be used in 
Photography, Research, Experiments, as Light 
Dimmer, etc. 

Stock #908-Y $5.00 Postpaid 

Same Unit Without Polarizing Attachment 

Stock #916-Y $2.50 Postpaid 


RAW OPTICAL GLASS 


An exceptional opportunity to secure a large vari- 
ety of Optical Pieces both Crown and Flint glass 
(seconds) in varying stages of processing. Many 
prism blanks. 

Steck #703-Y—8 Ibs. 
Stock #702-Y—1% Ibs. 


(min. wt.)—$5.00 Postpaid 
$1.00 Postpaid 
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A TRULY REMARKABLE BARGAIN! 
BUBBLE SEXTANT 











Yhese Army Air Forces Bubble Sextants cost the 
Govt. about $125 each. A real bargain at our price 
of $12.50! Included with Bubble Sextant shipment 
is wooden Carrying Case, 5 spare waxed paper 
dises, flashlight with rheostat for night use (uses 
ordinary flashlight cells—not furnished), aux. 2- 
power Galilean Telescope, Allen wrench, 1 spare 
marking point. Wartime used, BUT COMPLETE- 
LY REPAIRED, COLLIMATED AND PUT IN 
GOOD WORKING ORDER. Light bulb has been 
tested—Bubble is in working condition. Because of 
wartime use, we make this guarantee: if not satis- 
fied that Sextant is exactly as represented, return 


within 10 days and money will be refunded. Full 
directions for use accompany each shipment. 
SE aR 12.50 Postpaid 


Same Sextant as above, but BRAND NEW and 
with Automatic Electric Averaging Device and 
Illuminated Averaging Disc for nighttime use. 
Govt. cost $217. Though brand new we have re- 
checked Bubble and Collimation and GUARANTEE 
perfect working order. 
Stock #933-Y $22.50 Postpaid 
CONDENSING LENSES—Seconds, but suitable for 
Enlargers and Spotlights. 
Stock #1061-Y 614” dia., 9” F.L. $2.50 Postpaid 
Stock #1082-Y 414” dia., 544” F.L. 70¢ Postpaid 
We Have a Limited Quantity of Condensing Lenses 
~seconds—ranging from 414” to 81%” in dia. with 
various focal lengths. Send for Free Bulletin titled 
“MISCELLANEOUS CONDENSING LENSES-Y.”’ 
POLARIZING VARIABLE DENSITY 
ATTACHMENT FOR BINOCULARS 
An amazingly effective unit for controlling amount 
of light reaching your eyes. Cuts down glare in sky 
and overwater observations. Easily snapped on and 
off over the eye-cups of American-made 7X50 Bin- 
oculars. Govt. cost $8.30 each. 
Stock #20,000-Y $2.00 Postpaid 
Above Polarizing Attachment also adaptable to 
Govt. 6X30 Binoculars with substitution of special 
Eye-cups. 
Stock #20,010-Y 6X30 Eye-cups 75¢ pr. Postpaid 


8 POWER ELBOW TELESCOPE 





Our Price $17.50! 
All lenses achromatic. 


Govt. Cost $200.00! 
Big 2” diameter objective. 
Amici prism erects the image. 4 built-in filters— 
clear, amber, neutral, and red. New to slightly 
used condition but all guaranteed for perfect work- 
ine order. Weight 5 Ibs. Can be carried but a 
trifle bulky. © sete pi for finder on telescope. 
ON ES RR er a Sere eee $17.50 Postpaid 


TANK PRISMS 


Plain or Silvered 
90-45-45 deg. 5%” long, 244” wide, finely ground 
and polished. 
Stock #3004-Y Silvered Prism 


ON RRR ee $2.00 Postpaid 
Stock #3005-Y Plain Prism 

CUED wlendicnesebetoess $2.00 Postpaid 
Stock #3100- Y Silvered Prism 

OS SO eS ree $1.00 Postpaid 
Stock #3101-Y Plain Prism : 

SEE Sa ip as wh oe «4 4808 $1.00 Postpaid 


(Illustrated Book on Prisms included FREE) 
WE HAVE LITERALLY MILLIONS OF WAR 
SURPLUS LENSES AND PRISMS FOR SALE 
AT BARGAIN PRICES. WRITE FOR CATA- 
LOG “Y” — SENT FREE! 


ORDER BY STOCK NO. 


P.O. AUDUBON, NEW JERSEY 
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GLEANINGS FOR A.T. M.s 


A Nutt Test FoR PARABOLOIDS 


OST of the telescope making fra- 

ternity in this country are familiar 
with the name of H. E. Dall, of England, 
who has written many papers for ama- 
teurs. He is responsible, together with 
Allen R. Kirkham, of Tacoma, Wash., for 
the Cassegrainian with spherical secondary 
design which has lately received much at- 
tention from amateurs (see Sky and Tele- 
scope, January, 1946). 

The description of the following test is 
taken from a paper by Mr. Dall communi- 
cated to the British Astronomical Asso- 
ciation, and published in their Journal, 
Vol. 57, 5, 201, November, 1947. Since 
we believe it may be of considerable inter- 
est to amateurs, we present it here in 
some detail. 

A null test is one whereby the perfection 
of the mirror is determined by the absence 
of any irregularity in the measurement, 
for instance, when a knife-edge is used, 
it is a null test if the picture of a perfect 
mirror is a smooth, flat surface. The test 
of a spherical mirror at radius of curva- 
ture is a null test; the test of a paraboloid 
at focus (by use of a flat or by testing 
upon a star) is a null test, since if the 
mirror is perfect, the shadow should blank 
out evenly over the entire surface. 

To anyone who has used a knife-edge 
test, it is obvious that a null test is much 
more satisfactory in operation than such 
tests as the Ronchi and Foucault at the 





UNEXCELLED BARGAIN 


in WAR SURPLUS 
NAVY TELESCOPES 








8-Power, 
60-mm. Objective. 
Easily made into 20 power 
with no additional lenses. Instructions. 


Mark II, Model 16, field 4° 30’, exit pupil 
0.24”, eye distance 1.5”. Linear field at 
range of 5,000 yds. is 394 yds.; crossline 
reticle. 23” long. Objective cover. Used; 
excellent condition. Postpaid $22.50 





THE 8X TRACKING TELESCOPE 
From the M1 Height Finder, objective 
52 mm, focusing eyepiece; turret mounted 
filters, amber, red, neutral and clear; 
crossline reticle, quick finding level 
sight, large erecting Amici prism. 
Postpaid $27.50 
Achromatic Telescope Objective 
Super quality main objective from the 
13% ft. $25,000 M1 Height Finder, clear 
aperture 62 mm, focal length 470 mm 
(18.5”), beautifully mounted in a 314”- 
long tube. Postpaid $18.75 


A. COTTONE & COMPANY 
336 CANAL ST., NEW YORK 13, N. Y. 











center of curvature, since the latter tests 
require a great deal of personal judgment 
of the shadow appearances, and the mak- 
ing of numerous measurements which are 
to be compared with theoretical computa- 
tions. In a null test, any irregularities in 
the figure show up immediately as appar- 
ently raised or depressed areas on the 
mirror’s surface. 

Mr. Dall does the testing at center of 
curvature, and the only equipment neces- 
sary in addition to the usual Foucault ap- 
paratus is a plano-convex lens of appro- 
priate size and focal length (the require- 
ment here is not exact), and a red filter 
behind the pinhole. 

When a paraboloid is examined by a 
knife-edge at center of curvature, the shad- 
ow appearance is the result of the spherical 
aberration of the paraboloid. (The term is 
perhaps not strictly correct here, since the 
surface is not a sphere, but the cause is, 
geometrically, what is called spherical ab- 
erration in discussions of spherical sur- 
faces.) When the zonal measurements are 
made by the usual Foucault methods, 
what is being measured is the spherical 
aberration of the mirror, and if this is 
found to correspond to the theoretical 
spherical aberration of the paraboloid at 
center of curvature (the familiar r2/R 
value), then the mirror is pronounced 
correctly figured. 

Now, if a small lens were placed in the 
convergent path of light to the image at 
the knife-edge, the spherical aberration of 
this lens would be combined with the aber- 
ration of the mirror, and the image seen 
at the knife-edge would suffer from aber- 
ration equal to their sum (algebraic). If 
we select the lens so that its aberration 
(for a specified position in the cone of 
light) is exactly equal in magnitude and 
opposite in sign to that of the mirror, the 
result should be a perfect image at the 
knife-edge, and consequently, a null test. 
The mirror seen from the knife-edge would 
have the same appearance as a sphere at 
center of curvature (or a paraboloid at 
focus). 

This is the principle of the Dall test. 


KNIFE ~EDGE 


MIRROR UNDER TEST 











INTERCEPT DISTANCE | 
N 





The arrangement of knife-edge and 
plano-convex lens in the null test de- 
vised by H. E. Dall. From the British 
Astronomical Association’s “Journal.” 





EpvirepD By EARLE B. Brown 





The aberration introduced into the image 
by the lens will depend upon the lens posi- 
tion in the cone of light. Hence it is always 
possible to find a position for any given 
lens where the aberration of a particular 
zone cancels that of the mirror. However, 
in order for the progression from zone to 
zone to be the same as is the case for the 
mirror, it is necessary to remain within 
certain limits in the selection of the len; 

The chart and table on page 162 ar. 
for the selection of the appropriate lens 
and the determination of its position in 
the cone of rays. The focal length of the 





PARABOLOIDAL MIRRORS 


Aluminized Pyrex, f/8, corrected 
to 4% wave sodium light 
PLUS 
Aluminized Elliptical Flat—'4 wave 
4%4-inch.. $24.00 6-inch.. $40.00* 
8-inch ...... $85.00 10-inch $140.00 
12%-inch .... $250.00 
*With the 6-inch we supply, instead of the 
flat, a 114” prism, silvered and lacquered 

on the hypotenuse surface. 

14%” Prism, angular correction 3 
minutes, silvered and lacquered on 
the hypotenuse surface .... $3.00 ea. 


Our years of experience in ree correct- 

ing, combined with production methods for 

grinding and polishing, make it possible 

for us to present these new reduced prices! 
All prices plus postage. 


L & M Optical Co. 


Lexington Ave., White Plains, N. Y. 
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First quality 


3 inch portable 
coated lenses, 


REFRACTOR 

} corrected for 

} 45, 90, and 180x spherical and 

eyepieces chromatic aber- 

99Fr rations. Star di- 
$: 325 agonalorpris- 


matic inverter. 
Rack and pinion 
focusing. Alum- 
inum tube 5 ff. 
hard maple tri- 
pod. Folder on 
request. Larger 
instruments on 
order. 


4 inch portable bm 


, EFRACTOR : 
60, 120,240x 
eyepieces ta, i 


$435 
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20 power “SCOUT” 214" x13"; 












. ¥ 
6 coated lenses; an? 17” open. 
44 mm. achromatic ‘ 2 lens caps, 
objective. Draw tube Folder on 
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$25 request, 


ond spiral focus. 
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HOBBYIST LENS SET 
Magnifiers, reducing lenses, positives, nega- 
10 piece lens set 


te. 


$1.00 
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First 
mirror, 
wave 
Packed 


boxer, 


spected 
Bausch 


24” x 





assembled. 


ACHROMATIC 
and cemented. 
Unmounted .. 


SPOTTING 


surface 

Polished 
length 
indiv, 
mirror 
senled government 
Mfed. 
Highest 


dia., 
l. O.D., 


ACHROMATIC 
1%” (48 mm) diameter, 
unmounted 


field 


44 


IROME 


for 35-mm slides, 
ing glass and instructions .... 


> WIDE ANGLE 


ae 


27 Power Set ea. 


ALUMINIZED 
MIRROR 


aluminized 
to 
of flatness. 
wooden 


in 
Every 


box. 


& 


Postpaid 


lens 


Lomb. 
astronomical quality. 
3” x \y 


8%”. 
TELESCOPE 


OBJECTIVE 


mm 


ea. $2.50 
PROJECTOR 


includes lenses, 


All coated optics, 
focusing cell, 


ape 
Achromatic 
$125.00, 


SCOPE 


atts 


or 


MOUNTED KELLNER EYEPIECE 
O.D. of brass mount 1-17/32”, 
1%”, 


eye 


Dia. 744” 


lens 


Perf ect. 


Mounted .. 


ACHROMATIC TELESCOPE OBJECTIVE 3” 
165” (381 mm) F.L. 
fluoride coated and cemented. Mounted in alum- 
..»» Postpaid ea. $20.00 


OBJECTIVE 


23%” (600 mm) focal 
. Postpaid ea. $9.75 


5 POWER TANK ARTILLERY TELESCOPE 
Brand new. Coated optics. 
Value $345.00. 
OPTICAL LENS BENCH, a necessity for de- 
signing your own telesccpes or optical instru- 
Complete bench with four lens holders. 
Postpaid $8.50 
E. F. L 
clear aper- 
13/16”. 
Postpaid $2.65 


Coated 


ea. $3.50 
LENS SET 


heat-absorb- 
Postpaid $1.95 


Magnesium- 


Completely 
ea. $29.50 


EYEPIECE 


rture, 114” 


Perfect 


11 Power Set ea, $6.00 
7.75 


sets, Conaista of Achromatic 

prisms, eye and field lens and 

All lenses are cemented. Buy 2 

struct a High Power Binocular. 

6 Power Set ea. $5.00 

8 Power Set ea, 5.25 13 Power Set ea. 


$11.85 
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PENTA PRISM 19 mm Face 

PENTA PRISM 40 mm Face 
AMICI PRISM 
RIGHT ANGLE PRISM 
RIGHT ANGLE PRISM 
RIGHT ANGLE PRISM 
RIGHT ANGLE PRISM 
CROSSLINE RETICLE 23 mm Dia. ea. 
DOVE PRISM 49 mm long 
DOVE PRISM 75 mm long 
115° AMICI PRISM 10 mm Face .. 


Send 3 cent stamp for “BARGAIN” List. 
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To use this graph, read values of F/f 

up to the curve for K, and read horizon- 

tally for the required value of N/f. This 

chart and the table below are from the 

“Journal” of the British Astronomical 
Association. 


lens should be 10 to 15 times the total 
r2/R correction of the mirror; for example, 
for a 12-inch f/5 paraboloid, the correction 
is r2/R 36/120 0.30 inches; hence, 
a plano-convex lens of three- to four-inch 
focal length needed. A _ suitable lens 
might be the field lens of a Ramsden or 
Huygenian eyepiece; failing this, there are 
many thousands of war surplus lenses to 





is 


be found today. 

Suppose, in the example quoted, a lens 
is found with a focal length of 3% inches. 
Image a distant light source on a white 
card with the plane side of the lens toward 
the light source. Then measure the focal 
length carefully from the vertex of the 
convex side to the screen. To reduce the 
aberrational halo and to facilitate measure- 
ment, the lens should be stopped down to 
about £/10 when making this focal length 
determination. 

The chart shows the relation of N/f 
to F/f, where N is the interception dis- 
tance of the lens within the cone of rays 
from the mirror, F is the focal length of 
the mirror, and f the effective focal 
length of the lens, 3.5 inches in our ex- 
ample. Therefore F/f for this lens and 
the 12-inch f/5 mirror is 60/3.5 or 17.14. 
Reading upward to the curve of K with 
this and horizontally to the N/f 
scale, we find that value to be about 1.36. 
The value N itself is then 1.36 times 
3.5. or 4.76 inches. 

To obtain the proper setting of the lens, 
the utilized aperture, A, is computed as 
N/2M (with pinhole at center of curva- 
ture) where M the focal ratio of the 
mirror, 5 in our example. Therefore A 
is 4.76/10 or 0.476 inches. This diameter 
marked on the lens surface with ink 
spots, or a suitably sized mask is cut out 
and placed over the lens. Concentricity 
very important here, and the lens should 
be placed so that its axis is aligned within 
a degree or two of the center of the mirror. 


is 


value 


of 


is 
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is 








Mirror F.No. Suitable Intercept Intercept 
Aperture of focus of Distance Diameter 
D Mirror lens = f N. A 
6-in F.5 2-0-in 2-60-in 0°26-in. 
6-in F.6 I°5-in 2°25-in o-187-in 
8-in F.4 2°5-in }II-in 0°389-in 
8-in F.5 2°5-in 3°33-in 0° 333-in 
8-in F.6 2°5-in 3°50-in 0:292-in 
10-in F.6 30-in 4°26-1n 0°35§-in 
12-in F.4 4°0-in 4°88-in o-610-in 
12-in F.6 3-0-in 4°50-in 0°375-in 

roo-in F.4 35-in 12-0-in 5°25-in 











A few examples for which Mr. Dall has 
computed intercept distances and diam- 
eters for suitable lenses. 
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a> EVERYTHING for the AMATEUR O-™ 


. Telescope Maker 


Precision tenga er apy — 
Supplies, Money Back Gua 
KITS - OUR SPECIALTY 
COMPLETE 6” KIT .. . . $5.50 up 


PYREX KIT, 6” . - + $7.50 up 
Other Sizes, Proportionately Low 


Made to order, correctly 


Pyrex figured, polished, parab- 
Mirrors olized and aluminized. 
ALUMINIZING 


We guarantee a Superior Reflecting Sur- 
face, Optically Correct Finish. Will not 
peel or blister. Low prices. 
MIRRORS TESTED FREE . 
Prisms - Eyepieces - Accessories 
FREE CATALOG 


Precision Optical Supply Co. 


1001 East 163rd St., New York 59, N. Y. 

















New Low Prices on PYREX 
Reflecting Telescope Kits 


The most complete kits on the market. 

In addition to the usual supply of abrasives, 
rouge, etc., you get the new, fast-polishing 
cerium oxide to save you hours of work. 

Two (2) finely polished plano convex lenses 
to make a long focus eyepiece are also in- 
cluded in addition to an aluminized diagonal. 
You can get a brass diagonal holder (spider) 
for only $1.00 additional if ordered with a 
telescope kit. Prices quoted below are for 
Pyrex telescope blank and plate glass tool. 


4” $5.25 6” $6.75 
8” $9.75 10” $16.75 
124%,” $31.75 
90° Prism .. 11.”, $2.00 .. 134”, $3.00 


Postage Paid to lst and 2nd postal zones from 

N. Y¥. Add 5% 8rd and 4th zones, 10% Lang 

and 6th zones. Add 15% 7th and 8th zones 

Send for free catalog of optical supplies. 
DAVID WILLIAM WOLF 

334 Montgomery St. Brooklyn 25, N. Y. 











Observatory Equatorial 


Mountings 


FOR QUICK LOCATION AND IDENTIFI- 
CATION OF CELESTIAL BODIES 
INVISIBLE TO THE NAKED EYE. 

Operated from the star catalogue by large 


co-ordinate circles and sidereal clock. For 
mirrors and telescopes 3” to 30” diameter. 


Model No. 3. STUDENTS’ 
WEATHERPROOF $170.00 
Circles enable you to find instantly any of 
the thousands of unique stars and galaxies 
that are invisible to the naked eye, as well 
as Neptune and Uranus. 


Model No. 4. VARIABLE STAR 
INSTRUMENT $200.00 
Besides the features of No. 3, this model has 
manually operated slow motion in right as- 
cension, which permits close following of the 
star under observation. 


Model No. 5. TEACHERS’ MODEL 
for Schools $245.00 
This model is well adapted for teaching pur- 
poses where the student receives instruction 
while the telescope follows the star, for an 
electric motor carries the telescope in ap- 
proximate sidereal time. 


Model No, 6. THE UNIVERSITY 
MODEL $550.00 


This instrument is driven by a synchronous 
motor through anti-backlash gearing in side- 
real time so accurate as to be within a few 
seconds of absolute sidereal time per year. 
It is well suited for photography, and for 
guiding has slow motion in both axes oper- 
ated. from the eyepiece by flexible shafts. 


Monthly payments during 
construction period preferred 


Haines Scientific Instruments 
Box 171, Englewood, New Jersey 
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the reviewers say... 


Mr. Thompson’s volume explains all the 
steps, from the assembly of the material for 
the mirror to the adjustment of the finished 
telescope, done clearly and reasonably. 

—WILLIAM A. CALDER 

in The Scientific Monthly 
Aided by this thoroughly useful book, thou- 
sands of new amateur telescope makers will 
be added to the many thousands who in the 
past twenty years have taken up this fasci- 
nating hobby. 

—F. S. HOGG in the RASC Journal 
Excellent practical instructions which take 
the tyro by the hand and lead him through 
the construction of his first telescope. 


—A. G. INGALLS in Scientific American 
for the advanced mirror maker 


there are... 

discussions of the mechanical and optical 
problems involved in making a diagonal 
instructions for flat making 

suggestions for a second telescope 
material on making and using circles 


MAKING YOUR OWN 


TELESCOPE 
By ALLYN J. THOMPSON 
Order your copy today «0.0.0. $3.50 


(add 25c to foreign orders) 
SKY PUBLISHING CORPORATION 
Cambridge 38, Mass. 

















EYE PIECE 
BARGAINS 


EYE PIECE—KELLNER’S, brand 
new, E.F.L. 27mm. (1-1/16 inch). 
Coated optics. Focusing mount with 
plus & minus 4 diopter scale. Clear 
aperture eye lens 19/32 inch. 1% 
inch O.D. across threads at objective 
end. This is a beautiful job you will 
be proud of in both appearance and 
performance. 


Stock # 24 


ACHROMATIC ERECTING LENS 
SYSTEM, six elements, coated and 
mounted in 1% inch dia. by 1% inch 
long aluminum mount. This is a 
really high grade erector made by 
the same company and for the same 
instrument as our # 100 A&B ob- 
jectives. 


Stock # 101 


EYE PIECE E.F.L. one inch, re- 
movable reticle, coated lenses, field 
lens is an achromat, 1-1/16” dia. 
threaded mount. Clear aperture eye 
lens 15/16 inches. This eye piece was 
made for M-12 panoramic telescope. 


Stock # 20 $3.75 ea. 
Please use Stock No. when ordering. 
F. W. Ballantyne 


P. O. Box 382 
Point Pleasant, New York 


SOC e eee rerenseeesereseees 











Also, pinhole and knife-edge should not 
have too great a lateral separation. 

A good substitute for the ink marks on 
the lens is a tube, or a pair of telescoping 
tubes, the diameter of A, with the lens 
centered over one end and the knife-edge 
mounted at the other. This is positioned 
at the point where the mirror image just 
fills the opening of the tube at the lens 
end. 

If the mirror is perfect, a null test will 
be obtained with the knife-edge; otherwise, 
any zonal irregularities will stand out 
clearly. For general overcorrection, move 
the lens nearer the mirror for the null 
effect, farther away for undercorrection. 
The percentage departure from the true 
parabolic correction will be four times the 
percentage change in N. If, in the example 
quoted, a null test is given with the lens 
shifted outward by 0.11 inch, the mirror 
is undercorrected by about 9.5 per cent. 

To overcome the chromatic aberration 
of the lens, a filter is used to give reason- 
ably monochromatic light, but not one in 
which too much light is lost. An ordinary 
red filter is best; it is placed ovr the pin- 
hole. The pinhole should be crightly il- 
luminated, and a condensing lens mounted 
in front of the lamp will aid here. A slit 
instead of a pinhole may be used if its 
length is kept within 0.02 inch. Recom- 
mended pinhole size is 0.001 to 0.002 inch. 

The actual longitudinal aberration of 
the lens is given by a== KN4/M2f3, where 
the constant K is read from the curve. 
This curve was calculated for f/7, for 
which higher-order aberrations are negli- 
gible; crown glass of refractive index 1.52 
and a reasonable lens thickness was used; 
normal lenses should not depart much 
from these assumed characteristics. 


REFRACTOR BLANKS 


Amateur telescope makers who wish to 
try their skill at the construction of a 
refracting telescope will find two specially 
designed sets of blanks available from 
Bausch & Lomb Optical Company after 
April Ist. 

Each set will consist of three blanks, a 
crown, a flint, and a work glass or tool. 
Set A will have a diameter of 115 mm. and 
thickness of 20 mm.; Set B will be of 89- 





mm. diameter, 15-mm. thickness. Con- 
stants for these glasses are: 
Nu Vv 
BSC-2 1.51700 64.5 
DF-2 1.61700 36.6 
C-50 (work glass) 


The prices are set low to interest ama- 
teurs, $26.00 for Set A, and $14.25 for 
Set B. Further information can be had 
from the Specialty Sales Department, 
Bausch & Lomb Optical Co., Rochester 
re ee 

Some amateurs may wish to design their 
own lenses, a fairly lengthy job for the 
beginner, but by no means extremely diffi- 
cult, and very interesting to anyone mathe- 
matically inclined. Refer to the series in 
Gleanings beginning in Sky and Telescope, 
August, 1942, and to H. H. Selby’s article 
in Amateur Telescope Making Advanced, 
page 212. If sufficient interest is indicated 
by written inquiries, we may prepare a 
suitable set of standard curves for the 
above glasses at a specified f-ratio (prob- 


ably f/15). 





ASTRONOMER’S CORNER 


Telescope 
Eyepiece 


5/16” f.1. wide fleld ach- 
romatic Kellner eyepiece 
suitable for telescope or 
microscope. Each element 
fully achromatic. Posi- 
tively not coated! A rev- 
olutionary effort to per- 
mit the amateur to avail 
ee of = incompar- 
’ ably superior eyepiece. 
Optical quality and parlenesaties will ms an 
beyond any _requirements demanded of it. 
Standard 1144” O. D. mounting, aluminum 
throughout, recessed top finished in non-reflect- 
ing satin black. Each lens bears a serial num- 
ber for your protection. The matched elements 
are locked in a dust-proof chamber. 


Price $22.50 each. 





(SIMPLIFIED 
COMBINATION) 


HOLDER and 
FOCUSING 
DEVICE 


TELESCOPE 
EYEPIECE 
With built-in di- 
agonal support. 
Ideal for all low- 
priced reflecting 
telescopes. Brass : 

throughout. Takes os 

standard 114” oculars. Simple to attach to any 
tube from 8” to 6” diameter. Only 5 holes re- 
quired. Self-centering. No special tools or jigs 
necessary. Attaches perfectly. Optical axis of 
eyepiece, diagonal and objective easily adjusted 
and locked with set screw. Each $3.50. 
Additional tube length for focusing extension, 
I. D. 144”. $1.50 each. 


INFRA-RED FILTERS 


Complete * 
in mounts, 
ready to 
snap on 
the objec- 
tive of any 
standard 
7x 650 or . 
6 x 30 bin- i 
ocular. Photo #88. 
photographic possibilities. 
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interesting 


Extremely 
All light operated 
electronic relay problems solved with this filter. 


Make your own “Sniperscope” from filters 
originally made by government for this pur- 
pose. Finest optical glass, mounted. Set $1.00. 


VARIABLE DENSITY FILTER 


FOR BINOCULARS 
Complete with Eyecups to fit 7x50 B & L 
or adjustable to your glass. If you use binocu- 
lars on land, sea, mountains or air, you will 
welcome the comfort of this Variable Density 
Filter in the ccntrol of light and glare to as- 
sure best seeing conditions. Simplicity itself. 
Synchronized levers control both filters simul- 
taneously. Can also be adapted to photograph 
work. U.S.C.G. perfect stock. Individually 
wrapped. Set complete $1.50. 


Special Combination Prices :— 
Variable density filter and Infra-red a 


Star Diagonal 


For the convenient 
observation of stars 
near the zenith, a 
prism is indispensa- 
ble. It is placed be- 
fore the eyepiece to 
direct the pencil of 
light rays so that the 
axis of the eye-lens is at right angles to the 
axis of the telescope. Our “Star Diagonal” is 
especially manufactured for this purpose. Fits 
standard 114” eyepiece holder and takes stand- 
ard 114” eyepieces. Price, including fine quality 
light flint glass fluoride coated prism: $12.00. 


Include Postage - Remit with Order 
Send 30c for Up-to-the-minute Catalog 


HARRY ROSS 


MICROSCOPES 
Scientific and Laboratory Apparatus 


| 74 West Broadway, New York 7, N. Y. 
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ATOMS, PLANETS & STARS 
Astronomical Wall Chart 


(Not A Star Map) 


2nd Edition Revised & 
Further Developed 
(Size 4 Feet x 2 Feet) 


Nothing Else Like It 
ASTRONOMY VISUALIZED 
by 
GRAPHIC ILLUSTRATIONS 


Illustrated by scaled drawings which show, 
at a glance, information that would other- 
wise take hours of reading and study to 
understand, 


Dr. Albert Einstein wrote as 
follows: 


“I was extremely pleased to receive your 
beautifal drawing which gives a vivid repre- 
sentation of our solar system. I have hung 
it on the wall of my room to look often at 
it. Sincerely yours,”—A. EINSTEIN. 


“The drawing is excellent and informa- 
tive. You certainly have given an enor- 
mous amount of information in a_ limited 
space.”"——DR, FOREST RAY MOULTON, 


“I have never before seen the various 
features of the solar system and the earth 
ay so skillfully.”"—DR. M. M. LEIGH- 

ON, 


Note reduced sectional view through 
the earth, which is only one of many 
drawings included on this one chart. 


BESIDES 


The solar system to scale showing com- 
parative size of the planets, their diameters, 
surface gravity, number of moons, their 
mean distance from the Sun, and the mean 
distance between them. A schedule showing 
the speed of the Earth per day, per hour, 
per minute and per second on its journey 
through space along with the Sun, on its 
orbit around the Sun, and on its axis, A 
achedule showing the mean distance of the 
planeta from the earth, and their time of 
rotation, and revolution, and the number of 
moons of each. A drawing to scale showing 
the comparative size of the star Betelgeuse 
to the orbits of the planets around the Sun. 
A drawing to scale showing the comparative 
size of the Sun to the orbit of the Moon 
around the Earth. Name and diameters of the 
three largest asteroids, and the number of 
them charted to date. A scaled drawing show- 
ing the curvature of the Earth, and relative 
distance of the deepest spot in the oceans, 
and various relative heights above the sur- 
face. A “Time Table” for rocket-ships from 
the Earth to the planets and nearest star in 
terms of travel times at different speeds. An 
atomic table giving the melting and boiling 
points, densities, and atomic weights of the 
elements. A drawing of the Moon with its 
distance, diameter, temperature and other in- 
formation. A drawing showing the method 
of measuring the distances of near stars. A 
drawing showing the position of comets’ 
tails as they journey around the Sun. A 
sketch showing the approximate position of 
our solar system in the Milky Way galaxy. 
The size of the Milky Way and its period of 
revolution, and speed of its outer rim. Tem- 
peratures at various heights above the earth 
a% measured by instruments on V2 rocket 
teats, ete., ete, 

Printed on 70-lb Sonata Vellum 25% pure 
rag paper. 


Check or M. O. $3.50 Each 





James Oliver Hogg, Jr. 
Rm, 1840 — 160 N. LaSalle St. 
Chicago 1, Ilinois | 
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OBSERVER’S. PAGE 


Greenwich civil time is used unless otherwise noted. 


MARS’ OCCULTATION IN 
FEBRUARY 


Generally favorable weather prevailed 
for the occultation of Mars, visible from 
Canada and the northern United States 
on the evening of February 23rd. Most in- 
teresting among the reports received is that 
of John Paulson, R.F.D. No. 1, Navarre, 
Ohio, who writes: 

“On February 23rd I saw that an occul- 
tation would occur within 45 minutes. I 
drove 14 miles to a friend’s home and 
there we set up several of his_ telescopes. 
We watched Mars drawing closer to the 
moon's edge and we could see that if an 
occultation occurred the planet would go 
only a few minutes of arc beneath the 
moon’s southern limb. We watched Mars 
come within five seconds of are of the 
Leibnitz Mountains and then slowly draw 
away. Mars’ diameter was 13 seconds, 
and this closest approach was surely less 
than one half this distance. I have ob- 
served many occultations, but this was the 
first time I have ever seen anything as im- 
pressive as a close graze by the moon and 
a planet.” 

At Rochester, N. Y., members of the 
Astronomy Section of the Rochester Acad- 
emy of Sciences successfully observed an 
occultation lasting 27 minutes 53 seconds. 
Paul W. Davis sent an excellent enlarge- 
ment of the moon and Mars in close ap- 
proach, which space does not permit pub- 
lishing. He believes he noted an increase 
in the size of the visible disk as the planet 
shone through a lunar valley about 15 sec- 
onds before its final disappearance. With 
the naked eye, Rochester observers dis- 
tinguished the planet until about six min- 
utes before first contact, but it was eight 
minutes after last contact before the planet 
could again be seen without optical aid. 
Paul W. Stevens reports that while Mars 
was behind the moon his group observed 
Saturn and its brightest satellite, Titan. 

At Westwood, N. J., Bill Meyer, 85 
Berkely Ave., saw a very brief occultation, 
about five seconds long. With 4 x 40 field 
glasses, the planet seemed to fade when 
going behind the moon and brighten when 
coming out. In his note, Mr. Meyer also 
mentions a_ rainbow-colored solar halo 
which he observed near the zenith on Feb- 
ruary 2lst at about four o’clock in the 
afternoon. 





DAYLIGHT BOLIDE EXPLODES 
OVER KANSAS 


On the morning of February 19th all 
national news radio broadcasts carried ap- 
peals for precise observations of the fire- 
ball which apparently exploded nearly 
over Norton, in northern Kansas, at 5:01 
p.m., Wednesday, February 18th. The ex- 
plosion was reported as ground shaking, 
followed for about 10 seconds by a terrific 
roar. Persons over an area covering por- 
tions of six states, including Colorado, 
Nebraska, New Mexico, Oklahoma, and 
Texas, saw a very bright fireball travel 
across the daylight sky and explode. At 
Norton and vicinity a long streak of blue- 
gray vapor remained for about 1% hours 
after the explosion, changing its form con- 


siderably. A photograph taken by Duane 
W. Wray four minutes after the explosion 
showed considerable dissipation of the 
train even at that time. 

Requests for good observations of alti- 
tudes and azimuths of beginning and end 
points of this fireball have been circulated 
by Oscar E. Monnig, 1010 Morningside 
Drive, Fort Worth, Tex., who is secretary 
of the Meteoritical Society. It seems very 
probable that fragments may be recovered 
somewhere near the Kansas-Nebraska line 
north of Norton or Norcatur, Kan. 





AMERICAN RELATIVE SUNSPOT 
NUMBERS 


Beginning with the data for January, 
1948, a new method of the reduction of 
sunspot observations will be employed by 
the Central Radio Propagation Laboratory 
of the National Bureau of Standards. A 
daily American relative sunspot number 
has been established, the weighted mean of 
all observations received for which co- 
efficients and weights have been computed. 
The daily observations of an individual 
will appear in the monthly report only 
when they are included in the daily Ameri- 
can relative sunspot number. At a mini- 
mum, four months of consistent reporting 
are required, arbitrarily, to calculate a 
coefficient and weight to apply to an 
individual’s observations. Conscientious 
observers wishing to make valuable obser- 
vations of the sun and possessing satisfac- 
tory telescopes should communicate with 
Neal J. Heines, chairman, AAVSO solar 
division, 560 Broadway, Paterson 4, N. J. 





COMET BESTER 


Predicted positions for Comet Bester, 
1947k, for April and May are given here, 
as well as the magnitudes predicted on the 
fourth-power and sixth-power laws, re- 
spectively. 

April 7, 18" 50™.5, +50° 26’, 5.5, 4.0; 
April 15, 17" 14™.5, +67° 28’, 6.1, 4.8; 
April 23, 14" 07™.6, +73° 08’, 6.8, 5.7; May 
1, 11" 56™.6, +68° 40’, 7.5, 6.6; May 9, 11" 
04™.4, +62° 46’, 8.2, 7.4; May 17, 10" 42™.3, 
+57° 46’, 8.8, 8.2; May 25, 10" 32™.4, +53° 
46’, 9.4, 8.9. 

The first news of observations since 
perihelion passage comes from Roberto 
Ortiz Planos and Roberto Ortiz Hector, 
of Havana, Cuba, who wrote reporting the 
comet visible on March 6th, at 5 a.m., 
EST, less than half way from Theta Aqui- 
lae to Alpha 2 Capricorni. The object 
showed a well-defined nucleus and slight 
indications of a dim tail nearly perpendicu- 
lar to the horizon. The magnitude was 
about 5th. 

Observations at the Oak Ridge station 
of Harvard College Observatory confirm 
this magnitude, indicating from the ephem- 
eris published in Sky and Telescope, De- 
cember, 1947, that the comet's brightness 
is following the fourth-power law. Comet 
Bester 1947k probably will not become a 
spectacular object under present expecta- 
tions, but will be interesting in field glasses 
and telescopes. See page 117 of the March 
issue for a chart of its predicted path 
until the end of May. 
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THE SUN, MOON, AND PLANETS THIS MONTH 


The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month and for other dates shown. 


Mercury, a morning star, is too close to 
the sun to be observed. 

Venus attains greatest elongation on 
April 25th, 45° 46’ east of the sun. At this 
time the planet will be 50 per cent illumi- 
nated and 23 seconds of arc in diameter. 
During April, Venus traverses Taurus, in- 
creases in brightness from —3.9 to —4.1, 
and sets four hours after the sun. On the 
3rd, the planet will be about 1%° south of 
Alcyone, in the Pleiades, and on April 
29th, it will pass 3° 45’ north of Uranus 
between Beta and Zeta Tauri. 

Moon. A partial eclipse of the moon will 
occur on April 23rd, not visible from the 
Western Hemisphere except the extreme 
western and northwestern parts of North 
America. The obscured portion will be 
three per cent at maximum. 

Mars resumed eastward motion on 
March 30th, toward Regulus once more. 
Near the end of the month it will be half 
way between Saturn and Regulus. The 
planets are of equal brightness, magnitude 
+0.5. 

VARIABLE STAR MAXIMA 

April 2, T Aquarii, 7.9, 204405; 5, X 
Monocerotis, 7.6, 065208; 8, T Cephei, 5.8, 
210868; 13, T Columbae, 7.6, 051533; 13, 
R Leonis, 5.9, 094211; 16, R Aurigae, 7.8, 
050953; 16, R Lyncis, 7.9, 065355; 21, 
R Octantis, 7.9, 055686; 23, T Centauri, 
6.1, 133633; 28, R Trianguli, 6.3, 023133; 
28, R Bootis, 7.3, 143227. 


These predictions of variable star maxima 
are made by Leon Campbell, recorder of the 
AAVSO, Harvard College Observatory, Cam- 


bridge 88, Mass. Serious-minded observers inter- 
ested in making regular telescopic observations of 
variable stars may write to Mr. Campbell for 
further information. 


Only stars are included here whose mean maxi- 
mum magnitudes, as recently deduced from a 
discussion of nearly 400 long-period variables, are 
brighter than magnitude 8.0 Some of these stars, 
but not all of them, are nearly as bright as maxi- 
mum two or three weeks before and after the 
dates for maximum. The data given include, in 
order, the day of the month near which the maxi- 
mum should occur, the star name, the predicted 
magnitude, and the star designation number, which 
gives the rough right ascension (first four figures) 
and declination (bold face if southern). 





Jupiter rises at midnight; it has bright- 
ened to magnitude —1.9. The planet is 
located in western Sagittarius, 1° west of 
M20, the Trifid nebula. On the 15th, retro- 
grade motion commences. 

Saturn is almost stationary the entire 
month, 13° west of Regulus. It reaches the 
meridian shortly after sunset. In a tele- 
scope, the rings appear inclined 16° to the 
ecliptic. 

Uranus is near Zeta Tauri. 

Neptune arrives at opposition on April 
Ist, at 12" 45.3, —3° 8’. The planet is 
between Gamma and Theta Virginis, closer 
to Gamma; its magnitude is +7.7. E.O. 





METEORS IN APRIL 

The Lyrids, a sparse annual shower, 
may be observed from April 20th to 22nd. 
A gibbous moon in Virgo will hinder ob- 
servations. Rates of seven to 10 per hour 
are predicted for perfect conditions. The 
Lyrid meteors radiate from a point near 
Vega and are usually swift. B 





PHASES OF THE MOON 


Eat UPUEE Ss sc ees April 1, 10:25 
INOW TE ok nike ee April 9, 13:16 
brgest Guenter. hawks. os April 16, 19:42 
ll WOOORE Soi acccas tances April 23, 13:28 
EAGt GGAPEE oo cs. vaoenis May 1, 4:48 





MINIMA OF ALGOL 
April 2, 10:22; 5, 7:12; 8, 4:01; 11, 0:50; 
13, 21:39; 16, 18:28; 19, 15:17; 22, 12:06; 
25, 8:56; 28, 5:45. May 1, 2:34; 3, 23:23. 





GREENWICH CIVIL TIME (GCT) 


TIMES used on the Observer’s Page are 
Greenwich civil or universal time, unless 
otherwise noted. This is 24-hour time, from 
midnight to midnight; times greater than 
12:00 are p.m. Subtract the following hours 
to convert to standard times in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. 
If necessary, add 24 hours to the GCT 
before subtracting, and the result is your 
standard time on the day preceding the 
Greenwich date shown. 














RAMSDEN EYEPIECES 
of 4”, %”, %”, 1” E.F.L. Standard 
1144” diameter. Each $5.10. 


Equatorial Mountings, Combination Eye- 
piece and Prism Holders, Aluminum Mir- 
ror Cells. 


Price List Folder on request. 


C. C. Young, 25 Richard Road 
East Hartford 8, Conn. 

















SKY - SCOPE | 


The new 31-inch Astronomical 
Telescope that is sweeping 
the country. 
Completely Assembled — Not a Kit 
Equatorially Mounted, 60 Power 
Y%4-wave Aluminized Mirror 
Ramsden Type Ocular 
Price $19.75 


Incredible as this instrument may seem, 
we invite your attention to our free bro- 
chure describing its amazing performance. 


THE SKYSCOPE CO., INC. 
475-s Fifth Avenue, New York 17, N. Y. 


























Coated Astronomical Objective 
3% inch by 50-inch focal length, air spaced, 
in black anodized duraluminum barrel. 


e Individually hand corrected and figured 
Price $62.00 


Dioptric Engineering Laboratories 
47 West 56th St., New York 19, N. Y. 
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3” PORTABLE REFRACTOR 


Available soon with the following features in- 
corporated in our design: 

Helical focusing * Exposed focal plane for pho- 
tography * All metal altazimuth tripod of dural 
and stainless steei * Exceedingly large bearing 
surfaces * Diagonal vision * $2-16-8 MM ortho 
evyepleces * Superior optical design * 5 Internal 
light baffles * Simple takedown * Baked enamel 
and anodized finish * Finder telescope * Wood 
carrying case * 

Approximate Price $250. 


Brandon Scientific Development 


A New York Corporation 
P. O. Box 85 Malverne, New York 








REFRACTING TELESCOPES 


AND PARTS OF HIGHEST PRECISION 
For amateur and professional use. 
3” Altazimuth with accessories .. $275.00 
4” Altazimuth with accessories .. $400.00 
4” Equatorial with accessories .. $750.00 
Kellner eyepieces .......... $15.00 to $18.00 
Star and solar diagonals .............. $30.00 
Write for our catalogue 


LABORATORY OPTICAL CO. 


76 Interhaven Ave. Plainfield, New Jersey 














SKY-GAZERS EXCHANGE 


Classified advertisements for this column are 

8 cents a word, including address;minimum ad 

20 words. Remittance must accompany orders. 

Write Ad Dept., Sky and Telescope, Harvard 

Observatory, Cambridge 38, Mass. 

3” ROSS REFRACTOR, 45” f.1., 3 eyepieces, with 
tripod. $60.00. 8” reflector, 60” f.1. Aluminized, 
parabolized, Prism, 3 eyepieces. Mounted on port- 
able tripod. $80.00. Samuel Linn, Box 254, Mor- 


rill, Nebr, 


WANTED: Reflecting telescope, about 6” or 8”. 
Send description and asking price. Robert Ell- 
wood, Jr., 621 King St., Chadron, Nebr. 


FOR SALE OR TRADE: Vari-power assembled 
spotting scope, Fecker Pancratic eyepiece, gov- 
ernment, over 24%” coated objective. Knerlring 
focus, Vari-power 12x to 25x. U. S. Navy air- 
plane drift sight (periscope), two powers, 28x 
and 46x; large brilliant field. German make 12 x 
120 mm. prism binocular glass, used on Japanese 
battleship; very good; case; tripod. Lemaire 
prism binocular, three powers in one glass: 8x, 
10x, 12x; very good; case. Dr. F. N. Solsem, 
Spicer, Minn. 

FOR SALE: 4” clear aperture doublet air-spaced 

telescope objective of good quality; 60” f. 1. ap- 

proximately; in bronze cell. $115.00. Earl C. 

Witherspoon, 21 Warren St., Sumter, S. C. 


FOR SALE: 8” telescope, optically perfect, exterior 
gray and black like new. 21, 47, 95 power; 
celestial and prism eyepiece mounts. Massive oak 
tripod, altazimuth mounting: fine adjustment 
controls, At White Plains, N. Y., now. R. Unz, 
Sharon, Conn. 


RAMSDEN OCULARS in stock. Chrome plated 
rack-and-pinion holders. Reasonable. Valley View 
aah 106 Van Buren St., Pittsburgh 14, 

a. 


ASTRONOMICAL TELESCOPES, binoculars, ba- 
rometers, cameras, microscopes. Bought, sold, 
and repaired. All instruments guaranteed. New 
scientific books. Send for lists. Rasmussen and 
Reece, 12 Guy Park Ave., Amsterdam, N, Y. 


FOR SALE: 8&8” aluminized parabolic mirror, op- 
tieally good, a few scratches that do not affect 
performance, $27.00. Uranium ore, a collection 
basic minerals from which uranium and radium 
are extracted; fine display, $6.50. Meteorites, 5c 
a gram, average 150 to 600 grams. Astronomical 
Laboratory, 2846 Oakley Ave., Baltimore 15, Md. 

FOR SALE: A 38” Bardou air-spaced telescope ob- 
ective in good condition, mounted in cell, $35.00. 
ww. J. S. Zabner, 617 Granby St., Norfolk, Va. 


reflecting telescope, 95” f. 1. 
excellent figure. 


FOR SALE: 12” 
Mirror professionally figured, 


Good wood and steel ball bearing mounting. | 


$165.00, Clarence Goddard, 836 S. 29th St., La- 
fayette, Ind 


| 





| 


OCCULTATION PREDICTIONS 


April 15-16 47 Geminorum 5.6, 7:08.2 
+ 26-56.6, 6, Im: A 0:03.8 —1.9 +0.1 71; 
C 23:55.9 —2.0 —0.5 88; E 23:27.1 —2.0 

0.1 03: F 23:06 25 ~2.1 AZ. 

15-16 134 B Geminorum 6.5, 7:13.8 
+ 26-47.1, 6, Im: C 2:56.9 —1.6 +0.2 53; 


D 2556 ... ... 8; B 2385-16-65 
76; F 2:36.5 —1.3 —1.7 116; H 1:48.6 —2.0 

1.5 119. 

16-17 Lambda Cancri 5.9, 8:17.4 +24- 
$4.3.) 7 tee: ASS nO a a: 
B 3:31.0 —0.2 —2.1 132; C 3:46.2 +0.2 

2.6 154; D 3:34.2 —0.1 —2.5 145. 


17-18 90 H! Cancri 6.1, 9:10.7 +21-29.9, 
8, Im: A 23:21.6 —1.8 —0.1 103; C 23:14.6 
1.8 —0.7 118; EB 22:51.4 —1.5 —0.2 119. 


18-19 42 Leonis 6.1, 10:19.0 +15-14.3, 
9, Im: A 5:41.2 —1.1 —0.9 68; B 5:37.3 

12: O08 632°C: 5:09 S18. - lise 
DD: Sid24 42 KH. 26): Bea aie 

1.4 104; F 5:32.8 —0.9 —2.1 137; G 4:39.6 

1.3°—1,1 117; 5:01.44. —-0.5 —3.1 168; 
5. 4:36.1 --b2- cha Bae. 


For selected occultations visible at standard 
stations in the United States and Canada under 
fairly favorable conditions, these predictions 
give: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes and 
declination in degrees and minutes, moon’s age 
in days, immersion or emersion; standard station 
designation, GCT, a and b quantities in minutes, 
position angle; the same data for each standard 
station westward. 

Longitudes and latitudes of standard stations 
are: 


A +72°.5, +-42°.5 E +91°.0, +40°.0 
B +-73°.6, +-45°.6 F +98°.0, +-30°.0 
C +77°.1, +-38°.9 G +114°.0, +50°.9 
D +79°.4, +-438° H +120°.0, +36°.0 


7 
I +-128°.1, +49°.5 
The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude respectively, 
enabling computation of fairly accurate times for 
one’s local station (long. Le, lat. L) within 200 
or 300 miles of a standard station (long. LoS, 
lat. LS). Multiply a by the difference in longitude 
(Le — LoS), and multiply b by the difference in 
latitude (L— LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Greenwich civil time to your own 
standard time. 





JUPITER’S SATELLITES 


Jupiter’s four bright moons have the positions 
shown below for the GCT given. The motion of 
each satellite is from the dot to the number desig- 
nating it. Transits of satellites over Jupiter's disk 
are shown by open circles at the left, and eclipses 
and occultations by black disks at the right. Re- 
produced from the American Ephemeris and Nauti- 
cal Almanac. 





Configurations at 9° 0" for an Inverting Telescope 
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Splendors of the Sky 


36 pages of astronomical photo- 
graphs and pictures, many full-size 
— 9x12. Fine-screen halftones 
printed on heavy coated paper. 
As an addition to your own library, 
or for a gift to friends or children, 
Splendors of the Sky cannot be 
equaled at this price. 

85¢e each — send 5c postage please 


Sold at all planetariums: 
Adler, 900 E. Achsah Bond Drive, 
Chicago 5, II. ' 
Buhl, Federal and West 
Pittsburgh 12, Pa. 
Fels, Franklin Institute, Philadel- 
phia 3, Pa. 

Griffith, P. O. Box 9787, Los Feliz 
Station, Los Angeles 27, Cal. 
Hayden, Planetarium Book Corner, 

New York 24, N. Y. 


Ohio, 











THE BRITISH INTERPLANETARY 
SOCIETY 


(Limited by Guarantee) 
157, Friary Road, London, S. E. 15 

Membership is open to all inter- 
ested in astronautics and rocket 
development. The Society issues a 
quarterly Journal and bi-monthl 
Bulletin, well illustrated and printed. 
Lectures, film displays, and visits to 
observatories and scientific labora- 
tories are also arranged. 

Particulars of membership and 
fellowship and specimen copies of 
the Society’s publications will be 
sent free of charge to interested 
persons. 

Address all communications to the Sec- 
retary at the address shown above. 




















Mappa Coelestis Nova 


A striking new wall chart by Josef 
Klepesta shows the stars brighter 
than magnitude 5.0 in six different 
colors according to their spectral 
classes. Centered on the north pole, 
the map extends to 45° south decli- 
nation, and is 25% inches in diam- 
eter. The geometrical constellation 
atterns are shown in fine solid 
ines, and constellation boundaries 
are indicated by dotted lines. The 
star name or number, Greek letter, 
and visual magnitude to hundredths 
are given for each star. Mappa 
Coelestis Nova is decorative, and 
provides in an unusual form a mine 
of information for the stargazer. 


$3.00 postpaid 


Moon Sets 


Eighteen full-sized viele, nine of 
the first-quarter and nine making 
the last-quarter moon, from Lick 
Observatory negatives. Printed on 
heavy coated stock, each plate on 
a sheet 12 x 18 inches. Included 
on a separate sheet are 18 key 
charts of named lunar features. 
$2.00 postpaid 
SKY PUBLISHING CORPORATION 
Cambridge 38, Mass. 
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DEEP-SKY WONDERS 
| tes THE EASTERN REGION of Leo 


lie many faint clusters heralding the 
profusion in Coma. M65 and M66, NGC 
3623 and 3627, 11" 16™, +13° 23’, are two 
faint spirals obviously elongated in differ- 
ent directions. NGC 3810, 211, 11" 38", 
+11° 45’, is magnitude 11.8, 4’ diameter, 
class Sc. 

NGC 3599, 492 and NGC 3607, 502, a 
pair of galaxies at 11" 14™, +18° 19’; 
Herschel called this triple with 512 (NGC 


3608), but Smyth could see only two. Nor- 
ton plots 492 and 502. Webb remarks that 
492 may be variable. These are difficult 
objects in small telescopes, with magni- 
tudes around 11.4 to 12.5, but this is an 
interesting group to test your telescope 
and atmosphere. 

Try also NGC 3655, 51, 11" 20", +16° 
51’, small and faint, 12.5 magnitude, 1’ by 
OS: Rec 304, 291; 17° 12°... +13°: €, 
a narrow spiral, extremely faint, 4’ by 1’. 


WALTER SCOTT HOUSTON 


A pril, 1948, SKY AND TELESCOPE 


STARS FOR APRIL 


from latitudes 30° to 50° north, at 9 p.m. 
and 8 p.m. local time, on the 7th and 23rd 
of the month, respectively. The 40° north 
horizon is a solid circle; the others are 
circles, too, but dashed in part. For the 
year 1948, these simplified charts replace 
our usual white-on-black maps, which may 
be consulted in issues of prior years when 
information on deep-sky wonders and less 
conspicuous constellations is desired. 
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